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BUILDING ? —— 


TYPICAL 

USES 

OF 

IRVING GRATING: 


Open Steel Flooring 
Safety Treads 
Floor Armoring 
Walkways 

Trench Covers 
Balconies 

Loading Platforms 
Vestibule Mats 
Sun Deflectors 
Bridge Decking 
Draingrates 


Contour Retainer Grid 
for Refractory Shells 


INDUSTRIAL PLANTS ? PETRO-CHEMICAL UNITS 
POWER HOUSES BRIDGES SOME OF 
PUBLIC UTILITIES ? HIGHWAYS THE ADVANTAGES: 
PUBLIC BUILDINGS SHIPS Self-Cleaning 

> COMMERCIAL BUILDINGS HOUSING Self-Draining 


Permits passage 
of light and air 


en Lightweight 
WiHATEVED V i REG, — Strons 
WmALCVEK YOU U A c B U ILI DEN wintess indefinitely 
. there may be a grating application that can save Fireproof 

you time and money and improve the project. As found- Resists Corrosion 

ers of the grating industry, with over half a century of Simple to Install 

experience, the Irving Grating Company is well quali- Minimum maintenance 

fied to recommend designs to help you solve specific Custom built 

problems. SRR ROL RD 


We are manufacturers of Riveted, Pressure-locked “A 
and Welded Gratings in Steel, Aluminum and other FITTING 
metals. GRATING 
FOR 
EVERY 
PURPOSE’’ 


IRVICO 1: IRVING SUBWAY GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 


: Representatives 
Offices and Plants at: in Canada, Mexico and 


5008 27th St., LONG ISLAND CITY 1, N. Y. South Africa 
1808 10th St., OAKLAND 20, CALIFORNIA - 











Here’s new lower-cost protection for your light-load excavations 


FOSTER LIGHTWEIGHT PILING — 


delivered immediately to your job site 


This is the most economical sheeting available for smaller excavation 

jobs . . . a piling you can use for short-cut tricks (such as driving to 

minimum diameter circles of 13’). This new Foster light-weight piling 

offers the greatest strength, pound for pound, of any light-weight piling 
: made, requires no special rig or tools for driving. New box-type 
’ handled by hand... corrugation gives easier driving and easier recovery, lets you work 
faster . . . and the special interlock design won’t jam, permits the 
simple locking of sheets together without sliding one into the other the 
entire length. With a new higher section modulus, you can use lighter 
gauge, less bracing, easier working conditions——thus benefit from 
lower all-around costs that make wood piling outmoded forever .. . 
for any job. You can pull and re-use this high-strength piling again and 
again. Immediate deliveries in any length from Foster warehouse stocks 
—Rental or Sale. Investigate these special advantages . . . get our 
quotation for your next job. 


PITTSBURGH 30, NEW YORK 7, CHICAGO 4, HOUSTON 2, ATLANTA 8, LOS ANGELES 5 


no special rigs 


Visit us at the ASCE Civil Engineering show—Booths 16-17. 





for: SHORE PROTECTION, SUMP PITS, Steel-Sheet Piling, Pipe for Piling, 
SEWER TRENCHES, CORE WALLS, and H-Bearing Pile, 
COFFERDAMS, CUT-OFF WALLS, 
ABUTMENTS, BULKHEADS, Rails, Track Equipment, 


BUILDING EXCAVATIONS ciate aieinamees 
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BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 
@ EXTRA STRONG -— reinforced, designed with maximum safety factor. 
@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 


@ SELF-CLEANING — creates greater safety, economy of maintenance, no sweeping or washing 
required. 





Write for complete . 
information on BORDEN N\A | Please send me BORDEN Catalog 
All/Weld, Pressure Locked, and Riveted Floor \ SS 


Gratings in this FREEI6-page catalog NAME . 


TITLE . 


BORDEN METAL PRODUCTS CO.) <” we | 


845 GREEN LANE Elizabeth 2-6410 _ ELIZABETH, N. J. ST. AND NO. 


SOUTHERN PLANT—LEEDS, ALA. — MAIN PLANT—UNION, N. J. CITY AND STATE 
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Our American water picture has changed drastically Two of four parallel lines of 10” Me- 
since the first cast iron pipe was laid over a century ago. et <0 = ng te genie 
Today, 44 public utilities in the United States and Canada 

still use cast iron water mains installed 100 and more years ago! 

Modernized cast iron pipe, centrifugally cast, is even 

tougher, stronger, more durable. Even more efficient than the 


cast iron pipe whose unique record for longevity has remained 
unchallenged through a century of technological progress. 
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Cast iron pipe to be installed for sewers and other services 
at industrial plant at Bellwood, Ill. 


More than a mile of cement-lined, seal 
coated Mechanical Joint cast iron pipe carrying 
mine water for coal company at Sumiton, Ala. 


® 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, Suite 3440, Prudential Plaza, Chicago 1, Ill. 
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SPRAGUE & HENWOOD, Inc. — 


Your DRILLING AND SAMPLING CENTER 


FOR: SUB-SURFACE INVESTIGATIONS... 


HIGHWAYS 
BRIDGES 
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TUNNELS 
BUILDINGS 
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The proper equipment is a necessary requirement for securing the accurate 


@ EQUIPMENT SALES 


Core Drills . . . Soil 
Samplers . . . Pipe 
Driving Winches. . . 


“‘Oriented’’ Diamond Bits. . . 


Accessory Equipment 


CONTRACT SERVICES 
Foundation Testing . . . 
Core Drilling . . . Soil 
Sampling . . . Pressure 
Grouting... 


soil and rock samples needed to accurately determine the bearing capacity, 
etc. of penetrated strata. Sprague & Henwood has the most advanced 
equipment needed to perform this task. One such item is the new S&H 
Vane Shear Tester, which we believe to be the most accurate on the 
market today. It provides laboratory accuracy right in the field! The S&H 
Vane Tester and several other new sampling devices are introduced in the 
new Soil Sampling Bulletin No. 300. Write for your copy, now. 


For drilling rock, ask about S&H modern, high-speed core drilling 
machines. For a lower cost per foot, always use Sprague & Henwood 
“Oriented” Diamond Bits. 


Longer bridges... Bigger dams... Taller buildings ... Modern highways 

. all require more accurate foundation testing. Successfully designed 
projects depend largely on the unbeatable team of experienced drilling 
crews, modern drilling equipment, and expert drilling supervision. Sprague 
& Henwood has all three, assuring you accurate soil samples and rock 
cores whenever and wherever possible. Branches are staffed with experi- 
enced crews, stocked with modern equipment and are strategically located 
to give you fast, efficient service. 


CALL, WRITE OR WIRE TODAY describing the sub-surface investigation 
you are planning! If you want to do the drilling and sampling yourself, 
we have the machines, samplers, accessory equipment and bits you'll 
need. If you don’t want to purchase the equipment and do it yourself— 
we'll do it for you by contract. 


SEE US AT THE ASCE CONVENTION + BOOTH 27 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. Las 
{SINCE 1063] 


Branch offices: New York « Philadelphia « Pittsburgh * Atlanta « Grand Junction, Colorado « Buchans, Newfoundland 


Export Representatives: Philips Export Co., 100 East 42nd St., N.Y. 17, N.Y. * Cable Address: PHILYORK 
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Sales 
Engineers 


ALBANY, N. Y.: Frank J. Spath 


ATLANTA, GA.: °F B. Hamilton, G. 
F. Reeves, B. D. Granger 

BALTIMORE, MD.: °F. P. Bauer, E 
Rinehart 

BETHLEHEM, PA.: H. L. McGrath 

BIRMINGHAM, ALA.: “J. D. Fetter 
man, Martin Elf, P. A. Hamilton 


BOSTON, MASS.: °R. J. Butze, J. A 
Bowen, W. G. Hawley, Frank Dane, 
Robert Walker 

BUFFALO, N. Y.: °“R. H. Mansfield, 
C. R. Eyer, Raymond Frenz 


BURLINGTON, VT.: 

Vermont Engr. & Supply Co. 
CHARLESTON, W. VA.: 

Fireproof Products Co 
CHARLOTTE, N. C.: 

Edwin C. Boyette & Son 


CHICAGO, ILL.: °E. G. Hart, John 
Wismar, K. R. Cox, R. M. Stodgell, 
Andrew Ewing 

CINCINNATI, OHIO: 
J. A. Roy 


CLEVELAND, OHIO: *R. B. Parker, R. 
J. Moorman, George Trimble, J. G 
Gilliland, Laird Becker 


COLUMBUS, OHIO: George Klein, H 
B. Groetzinger 


CORAL GABLES, FLA.: Ed Henderson 


DALLAS, TEXAS: G. G. Gables, G. W 
Deason 


DAVENPORT, IOWA: J. L. Griffith 

DAYTON, OHO: John MacLeod 

DENVER, COLO.: Paul R. Spencer & 
Co. 


H. P. Hawkes, 


DETROIT, MICH.: *W. B. Commons, 
L. R. Hendrickson, D. D Snavely, 
David Clymer 


EL PASO, TEXAS: 
Derbyshire Steel Co. 


FRESNO, CALIF.: Healey & Popovich 
GARDEN CITY, N. Y.: D. D. Robinson 
GLEN BURNIE, MD.: Jack Vermeire 
GREENVILLE, S. C.: R. H. Wade 
HAMDEN, CONN.: H. J. Keally 
HARRISBURG, PA.: D. A. Carlson 


HOUSTON, TEXAS: “°C. A. Pickett, 
John Hodgson, M. H. Miller 


INDIANAPOLIS, IND.: A. M. Alex 
ander, H. E. Peters 


JACKSONVILLE, FLA.: “L. W. von 
Hofen, Theodore Stone, O. P 
Luetscher 


JOHNSTOWN, PA.: A. H. Cook 
KANSAS CITY, MO.: D. A. Sandberg. 
C. M. Hall 


KENMORE, N. Y.: A. J. Grenier 
LANSING, MICH.: J. H. Stephen 
LONG BEACH, CALIF.: J. W. Verholtz 


LOS ANGELES, CALIF.: “J. T Beals, 
W. G. Aspy, John Killeen 


LUBBOCK, TEXAS: E. P. Taylor 


MANHATTAN, N. Y.: °R. A. Finlayson 
W. M. Ellis, F. J. Frei, R. M. Kramer, 
Samuel Anthony, A. J. Derringer, 
J. D. Hegeman, P. W. Blanchard, 
Ronald Gebhardt, Edward Binder. 
N. J. Pennachio, Warren Landolt 


MILWAUKEE, WIS.: C. C. Banholzer 


MINNEAPOLIS, MINN.: E. R. Deegan, 
G. W. Morris 


MORGANTOWN, W. VA.: E W Riley 


NASHVILLE, TENN.: 
John W. McDougall 


NEWARK, N. J.: *T. H. Trimble, R. W 
Danis, C. M. Haag 


NEW ORLEANS, LA.: R. E. Johnson 


_-’ this list certainly shows that "*-. 
you will always have plenty of 
technical assistance when 
"*. Robertson products are specified, .° 


OKLAHOMA CITY, OKLA.: 
Wayne Startzell 


OMAHA, NEB.: D. S. Gaeth 


PHILADELPHIA, PA.: *T. J. Taylor, 
H. V. Mount, A. V. Dolan, Lingan 
Deitrick, Patrick Law 

PITTSBURGH, PA.: °M. G. Eighmy, 
R. P. Goldsbury, C. K. Hertrick, W. 
C. Brennan, A. F. Giles, David 
Horning, W. B. Marshall 


PLATTSBURG, N. Y.: 
Vermont Engr. & Supply Co. 


PEORIA, ILL.: J. G. Jacobs 
RICHMOND, VA.: T. E. Hunter 
ROCHESTER, N. Y.: S. T. Hyde 


ST. LOUIS, MO.: “J. C. Combs, J. 
Pantukoff, Richard Wagner 


SALT LAKE CITY, UTAH: 
Paul R. Spencer & Co. 


SAN FRANCISCO, CALIF.: °T. E. New- 
man, R. S. Heilman, J. J. O'Connor 


SCRANTON, PA.: R. E. Brooks 


SEATTLE, WASH.: °D. R. Aldrich, E 
A. Olsen 


SOUTH BEND, IND.: D. W. Collette 
SHREVEPORT, LA.: J. B. Smoak 
SYRACUSE, N. Y.: F. J. Ludwick 
TOLEDO, OHIO: John Hilton 


WASHINGTON, D. C.: “Martin Mac- 
key, P. S. Hudnell, Gen. St. Clair 
Streett 


WHIPPANY, N. J.: Frank Vandeputte 


WILMINGTON, DEL.: J. C. Waizen- 
hoefer 


WOLFEBORO, N. H:: K. B. King 
YOUNGSTOWN, OHIO: H. B. Jacobs 


District Manager 


Qualified 
Service 
Dealers 


ALEXANDRIA, LA., Flynn Building 
Specialties Inc. 


ALLENTOWN, PA., Allentown Roofing 
& Sheet Metal Co. 

BALTIMORE, MD., The Fingles Com- 
pany 


BOISE, IDAHO, Gate City Steel, Inc. 

BOSTON, MASS., Atlantic Roofing & 
Skylight Works 

BUFFALO, N. Y., Arrow Roofing & 
Sheet Metal Works, Inc. 

CHICAGO, ILL., Sykes Sheet Metal 
Products 

CINCINNATI, OHIO, Imbus Roofing 
Company Inc. 

CORPUS CHRISTI, TEXAS, Sechrist- 
Hall Company 

DALLAS, TEXAS, Southwestern Sheet 
Metal & Mfg. Co. Inc. 

DAYTON, OHIO, The Charles Wuichet 
Company 

DECATUR, ILL., Mississippi Valley 
Structural Steel Co. 

DULUTH, MINN., Walker Jamar Co 

EAST MOLINE, ILL., Johnson Sheet 
Metal Works 

EVANSVILLE, IND., U. S. Sheet Metal 
& Roofing Co. 

FLINT, MICH., Zack, Inc. 

FORT WAYNE, IND., C. L. Schust 
Company 

FORT WORTH, TEXAS, iydick Roofing 
Company 

GRAND RAPIBS, MICH., Haven-Busch 
Company 

HARLINGEN, TEXAS, Sechrist-Hall 
Company 

HOUSTON, TEXAS, Jamar-Olmen Con- 
struction Co. 

HOUSTON, TEXAS, Metallic Building 
Company 

INDIANAPOLIS, IND., General As- 
bestos & Supply Co. 


JERSEY CITY, N. J., Jacob Ringle & 
Son, Inc. 


JOPLIN, MO., Ozark 
Company 

KANSAS CITY, MO., Jamar-Olmen 
Construction Co. 


LITTLE ROCK, ARK., Arkansas Foun- 
dry Co. 


Engineering 


LONG ISLAND CITY, N. Y., A. Munder 
& Son, Inc. 


LOS ANGELES, CALIF., George S. 
Fawcett, Inc. 


LOS ANGELES, CALIF., Metal Fabri- 
cators, Inc. 

LOUISVILLE, KY., J. F. Wagner's Sons 
Co., Inc: 

MELROSE PARK, ILL., Jamar-Olmen 
Const. Company 

MERIDEN, CONN., G. R. Cummings 
Company 

MILWAUKEE, WIS., Reinke & Scho- 
mann, Inc. 

MINNEAPOLIS, MINN., Crown Iron 
Works Company 

MUNCIE, IND., Indiana Bridge Co. 

NEW ORLEANS, LA., Holzer Sheet 
Metal Wks. 

OKLAHOMA CITY, OKLA., Bissell 
Builders Supply Company 

OMAHA, NEB., Olson Bros., Inc. 

PERTH AMBOY, N. J., Chris Andersen 
Erecting Co. 

PHILADELPHIA, PA., Wm. C. Kulzer 
Company 

— ARIZ., Allison Steel Mfg. 
oO. 


PORTLAND, ORE., Portland Wire & 
Iron Works 


PORTSMOUTH, VA., Craddock Sheet 
Metal & Roofing Co. 

QUINCY, ILL., Michelmann Steel 
Const. Co. 

ST. LOUIS, MO., Mississippi Valley 
Struct. Steel Co. 

ST. LOUIS, MO., Stupp Bros. Bridge 

Iron Co. 

SAN DIEGO, CALIF., Chambers Steel 
Const. Corp. 

SAN FRANCISCO, CALIF., The Brook- 
man Co., Inc. 

SAN FRANCISCO, CALIF., Mitchell 
Steel Inc. 

SEATTLE, WASH., Leckenby Struct. 
Steel Co. 

SHREVEPORT, LA., H. H. Bain Co. 

SPRINGFIELD, MO., Pau! Mueller 
Company 

SYRACUSE, N. Y., Joseph Cashier & 
Co. Inc. 

TERRE HAUTE, IND., Hartmann Com- 
pany Inc. 

TRENTON, N. J., R. A. Steelman 
Company 

TULSA, OKLA., Bissell Builders Sup- 
ply Company 

VICTORIA, TEXAS, Sechrist-Hal! Co. 

WILMINGTON, DEL., James Cullen 
Company 


WILMINGTON, DEL., Union Whole- 
sale Company 


Robertson 
Products 


Q-FLOOR—the original structural sub- 
floor with electrical availability. 
Q-DECK-—stee!l roof deck to meet 

every span and load requirement. 
Q-PANELS~—an insulated wall-building 
unit with architectural beauty. 
GALBESTOS-—the improved protected 
metal roofing and siding now avail- 
able in attractive colors. 
DAYLIGHTING—Puttyless, leakproof 
industrial skylights and sash. 
VENTILATORS—gravity or power type 
for every ventilation need. 
VERSATILE WALL—a curtain wall as 
individual as your signature. 
PORCELAIN ENAMEL ARCHITEC- 
TURAL PRODUCTS—many colors 
on aluminum or steel. 


STYPOLS AND COATINGS-—polyes- 
ter resins and corrosion-resistant 
paints. 


lete information on any Robertson p e 
Pe 0.0 Gg a roduct.,, Calla Robertson Man! + * °° 


H. H. Robertson Company 


2443 FARMERS BANK BLDG. e 


PITTSBURGH 22, 


PA. 





STUFFING BOX 

Liner design keeps stuf- 
fing box unloaded .. . 
this, plus only 90° ro- 
tation of shaft, virtually 
eliminates leakage. 


~ age Aaaett 


VALVE BODY 


Cast iron flange and 

body thickness equal to 

or greater than called 

for by AWWA Specifica- 
tions. Standard laying 
lengths. 


VALVE SEAT 

Molded natural rubber (or simi- 
lar material) reinforced with 
stainless steel inserts x 
cemented and screwed in place 
for complete immobility. Permits 
valve relocation without difficul- 
ties encountered with spool-type 
liner valves. 


TWO-WAY 
THRUST BEARING 


Keeps valve disc cen- 
tered regardless of 
valve position and 
absorbs any unbal- 
anced axial thrust de- 
veloped by static 
pressure acting on the 


SOLID 
STAINLESS 
STEEL 
SHAFT 


with Builders Butterfly Valves 


Available with all types of manual 


and power operators, 


Builders own “‘lo-head” 


operator. 


including 


Strict adherence to sound engineering and 

advanced hydraulic principles accounts for 

the high durability of Builders Butterfly 

Valves. These design features, plus extra- 

sturdy construction result in valves which 

last the life of the plant and require mini- 
mum maintenance. 


valve shaft. 


Remember, too, that these Butterfly 
Valves are backed by Builders specialized 
knowledge of water and sewage works 
metering and control problems. Builders 
Butterfly Valves are built to AWWA speci- 
fications . . . for water and sewage works 


service. 


For Bulletin 650-L1B, write 


BUILDERS-PROVIDENCE, INC. 
360 Harris Ave., Providence 1, R. I. 





cylinder 


©@BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES @)iscs 








October 1957 * CIVIL ENGINEERING 





STRUCTURAL RIB BOLTS and ANCO NUTS 
for Speed—Strength and Savings 


The ANCO lock nut for High 
Tensile or Machine Bolts. 


This self-locking nut, easily applied with an 
ordinary wrench, will stay locked under severest 
vibration and shock. 


The patented wire stop (illustrated) enables the 
Anco Nut to be used on ordinary machine bolts, 
high strength bolts or structural rib-bolts. 


The positive locking action of this nut eliminates 
the necessity of mutilating bolt threads, or squeez- 
ing the nut itself. The nut, therefore, can be used 
for temporary or permanent connections. 


Vibration does not affect the holding power of 
this nut, and yet it can be removed with a hand 
wrench as easily as it is put on. 


Anco lock nuts can be furnished in steel, alumi- 
num, brass, bronze, or stainless steel in a full 
range oi sizes from 14’’ up, in either Coarse or 
Fine threads to fit standard bolts. 


Anco locknuts are available hot-dipped gal- 
vanized or cadmium plated. 


Millions of these nuts are now in use on radio, 
TV and micro-wave towers, on transmission lines 
and equipment, and construction equipment that 
is subject to shock and vibration. 





This combination for 
stronger field connections, 


Structural rib bolts with national coarse threads 
and Anco self-locking nuts are stronger than 
hot-driven rivets. The ribbed section grips the 
steel plates and forms a body-bound connection. 
No other fastener can do this. 


, One or two men can install this fastener. Driven 


and wrenched tight, no washers are necessary 
and no air or heat is required on the job. Struc- 
tural rib bolts and Anco self-locking nuts are less 
expensive than any other comparable type of 
fastener. 


Galvanized Structural Rib Bolts and galvanized 
Anco self-locking nuts are approved for all types 
of towers. They are currently in use on the highest 
tower in the world, nearly 2000 ft. tall. They are 
used in the Continental Air Defense Command 
Warning System radar and micro-wave towers 
in Canada. 


APPROVED BY: 
The American Institute of Steel Construction 
U. S. Navy Bureau of Yards & Docks 
U. S. Air Force Corps of Engineers 
Various State & Municipal Codes 


WRITE FOR ENGINEERING DATA AND SAMPLES 


AUTOMATIC NUT COMPANY, Inc. 


LEBANON ---PENNSYLVANIA 


Canadian Representative: 


W. R. Watkins Co., 41 Kipling Avenue, South, Toronto, Ontario 
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For longer life 
at lowest 
maintenance 


Specified by Manufactured and Erected by 
Ne erse rnpike Authorities Security Chain Link Fence Company, 


cost see Philadelphia 


all-aluminum 


chain link fence 


For real economy you can’t beat all-aluminum 
chain link fencing. Absolutely rustproof, this any sickest bs aeiacd boy 
modern fencing requires no protective maintenance, Jones Seach State Parkway Authorities Security Chain Link Fence 
actually costs less in the long run because periodic Company. Philadelphic 
painting is unnecessary. These two installations, 

both near the sea, underscore the high corrosion 

resistance that means long-lasting strength. 

Some 8,000 feet of 4’ high aluminum fencing has 

been erected on the New Jersey Turnpike and 70,000 

feet on the Southern State Parkway...15 miles of 

proof of good service, long life and economy. 


On Long Island's Southern State Parkway 


For four-color brochure containing application 
and specification information on all-aluminum 
chain link fence and other aluminum highway 
products, call the nearest Reynolds Sales Office 
listed under “Aluminum” in classified phone 
books. Or write to 

Reynolds Metals Company, 


General Sales Office, Louisville 1, Kentucky. Sep one 
uminu 


made with 


REYNOLDS G22 ALUMINUM 


REYNOLDS 38 ALUMINUM 


Watch Reynolds all-family television program “Disneyland”, ABC-TV. 
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RANKI 
FOUNDATIONS 


F 





UNIQUE INSTALLATION METHOD 
CREATES 
PRESSURE INJECTED FOOTINGS! 





compare these advantages 
with ordinary concrete footings: 


od ZERO SLUMP, “POUNDED IN” concrete 
4 FORGED by 150,000 FT. LB. blows 
jf EXPANDED BASES —36" to 60" diameter 


BEARING IN DEPTH 
in granular soil or on rock 


Hk GUARANTEED 
to support specified design loads 


After completion of the pressure injected footing, these two options are available: 


UNcased Shaft Cased Shatt 





Knitting Machinery Plant Vitrified Addition Building 

Laconia, New Hampshire Westboro, Massachusetts 

Scott & Williams, Inc. — Owner Bay State Abrasive Products Co., 
Austin & Warner — Consult. Eng’r. Owner and Structural Engineer 


For brochure describing Franki Foundation methods, 
write to: 


FRANKI 
FOUNDATION COMPANY 103 PARK AVENUE, NEW YORK 17.N.Y. 
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AVAILABLE NOW! Granco Steel Prod- 
ucts Company, leading building-products 
manufacturer in the Midwest, introduces 
new deep-beam Guard Rail fer highways 
and bridges—available througlt distribu- 
tors in principal cities. : 


HI- STRENGTH VISUAL BARRIER. 
Tough carbon steel. Corrugated shape. 
Acts as a continuous impact-resistant 
beam. Highways — 12-gage; bridges — 10- 
gage. Force of collision is absorbed by 
posts on both sides of the impact: Highly 
visible, reflects light day and night. 


GREATER SAFETY. Granco Guard 
Rail reduces highway hazards, minimizes 
serious accidents and road “hogging,” in- 


spires driver confidence, channels out-of- 
control vehicles back onto road with least 
damage, lessens danger to other cars. 


NO POCKETING! Guard Rail deflects 
cars parallel to roadway, can't trap them 
in a collapsing pocket (see drawing). 


12 


Beam strength and height prevent cars 
from hurtling over or going under rail. 
Flared end sections help prevent cars 
from hitting the end of a rail head on. 


INTERCHANGEABLE SECTIONS. 
Standardized units have been adopted by 
American Association of State Highway 
Officials. Damaged sections do not impair 
efficiency of undamaged sections, may be 
rolled out and re-used. 


ECONOMICAL. Sections nest conven- 
iently for compact shipment, are easy to 
handle and install. Accessories are fur- 
nished with rail. Granco Guard Rail is 
painted with a rust-inhibitive primer, uni- 
formly applied by ‘flow coating” and then 
baked to a hard-enamel finish. 
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IDEAL FOR BRIDGES. Granco Guard 
Rail provides a safe approach, permits 
maximum use of roadway, reduces center- 
line crowding, protects trusses. 


NEW PRODUCT MANUAL! Contains 
eight pages of application photographs, 
standard drawings, specifications, curving 
data, installation instructions and facts on 
non-highway use. WRITE FOR YOUR 
FREE COPY TODAY. Attn.: Dept. CI-72. 


CITY STEEL 


GRANCO® STEEL PRODUCTS CO. 


A Subsidiary of GRANITE CITY STEEL COMPANY 
6506 N. Broadway, St. Lovis 15, Missouri 
Executive Offices: Granite City, Ilinois 
DISTRICT OFFICES: St. Louis « Kansas City « Cincinnati 
Dallas « Houston « Chicago + Minneapolis « Atlanta 
San Francisco 
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THE RED CIRCLES INDICATE STRUCTURES BUILT ON RAYMOND FOUNDATIONS Photo by Fairchild Aerial Surveys, Inc. 


As you can see, this section of historic, venerable Boston 
Hl OS fon oe between Fenway Park . . . a part of which is shown in 
the foreground . . . and the Harbor is liberally sprinkled 


8S 1 with Raymond-supported structures. But this is only 


a small segment of the foundation contracts we have 


completed in this home of tradition, thumping 


oa, ; RI C i i Ri h) Ted Williams and the Red Sox. For example, the 


John Hancock Mutual Life Insurance Company Building, 
Mystic River Bridge, new John Fitzgerald Expressway, 
RES - ON Boston Museum of Science, the administration building 


and control tower at Logan International Airport 


are just a few of Boston’s more familiar landmarks 
built on Raymond piles. 


What you see here is equally evident in other major 
5 cities across the country. Wherever you travel, you are 
FO i INDAT IONS almost certain to visit or see a Raymond-supported 
structure. May we apply this experience and knowledge 
NL EN ES CD RN eS 


to your next foundation or heavy construction project? 


FOUNDATIONS seine, COMPLETE RAYMOND 


FOR THE CONSTRUCTION 
BaF or elt at CONCRETE PILE CO. 
STE TEn > 4 essen ca 140 Cedar Street, New York 6, N.Y. 
OF A MERICA a A BROA D Branch Offices in Principal Cities of the United States. 


Subsidiaries in Canada, Latin America and 
other countries throughout the world. 


You are cordially invited to send for our new Highway Brochure, which gives a detailed resume of how Raymond can help you and the National 
Highway Program. Just write Dept.C-10, Raymond Concrete Pile Co., 140 Cedar Street, New York 6, N. Y 








et 


Two Detroit Special fin- 
ishing machine frames 
engineered into one rugged 
unit combining finisher 
and float operation. 
Equipped with quick 
crown change screeds. 
Supplied in either 12’ to 
18’ or 20’ to 25’ working 
widths. Hydraulically con- 
trolled pneumatic tired 
transportation assemblies 


optional. 
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with Faster — Fi 


“FLEX-PLANE” Combination Ma- | 
chine gives greater compaction ; 
and applies superior finish to 


Connecticut Turnpike. 


fa 
4 
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WORLD’S LARGEST 


ombination 
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U.S. ROUTE 16—near Farmington, Michigan. Loselle Construction’s Combination increases daily finishing average 














” . x U. S. ROUTE 30 J. A. Jones Construction Company 
.. . 4400 feet of 22-foot pavement finished mn uses combination on straightaway paving — Flexplane 


one day.” . . . “keeps up with three dual drum self-widener on interchanges near Mansfield, Ohio 
pavers.” . . . “450 lineal feet of 24’ pavement 

per hour.” These are typical reports from 

contractors using the revolutionary new Flex- 

Plane Combination Finisher-Float Machine 

which does the combined jobs of transverse 

and longitudinal finishers. On the average, 

users finish over 3000 feet of pavement a day, 

requiring only two or three hand finishers 

depending on type of joints being used. 


‘ - ° CONNECTICUT TURNPIKE—DeLillo C truct Com- 
On-the-job checks show longitudinal surface pe ee ee ee ee 
pany’s Combination cuts hand finishing to a minimum 


smoothness to be unsurpassed by any other . 
equipment regardless of condition of forms. : r 4 
Results prove it to be the fastest, most efficient 

finishing machine in use today. 


But why not get all the facts? Write today for 
your copy of the data-packed “Flex-Plane Fin- 
isher-Float Machine” brochure. See for your- 
self why contractors consider it the finest 
machine of its type in the world. 


bypass is worked U. S. ROUTE 23—Combination Machine owned by Den- 


U. S. ROUTE 12—Kalamazoo, Mich., 
Company keeps up with three dual 


by Carl Goodwin & Sons. Contractors generally report ton Construction 


substantial savings over previous finishing methods drum pavers south of Brighton, Michigan 


THE FLEXIBLE ROAD JOINT MACHINE COMPANY 
532 THOMAS RD., WARREN, OHIO 
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405 STAINLESS STEEL HORTONCLAD was 
used in the fabrication of these two 16-ft. 
diam. by 65-ft. high coking chambers by CB&I. 
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benefits @ UNIFORM THICKNESS 
with 


HORTONCLAD®... @ HIGH STRENGTH BOND 


@ CLEAN, CONTAMINANT 
FREE SURFACE 


@ ADAPTABILITY TO ANY 
SIZE OR SHAPE 


Hortonclad, available only in CB&I tanks, 
pressure vessels and other clad structures, is 
unlike other clad materials. The bond is ac- 
complished by a flux-free high strength vacuum 
bonding process producing a clad plate with 
an integral and continuous bond of exception- 
ally high strength. Uniform clad thickness re- 
sults as both alloy cladding and backing are 
in their final thickness before bonding. Silver, 
stainless steels (both chromium and chromium 
nickel) nickel and high nickel alloys such as 
Monel, Inconel, and Hastelloys B and F can 
be employed in the Hortonclad process. 


In corrosive service, Hortonclad permits the 
use of higher temperatures, concentration and 
pressures—without the high cost of solid alloy 
vessels. For further information on its appli- 
cation write our nearest office . . . ask for the 
Hortonclad bulletin. 


Atlanta © Birmingham © Boston © Chicage © Cleveland © Detroit * Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle * South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES: 
Austrolia, Cuba, England, France, Germany, Italy, Jopan, Netherlands, Scotland 
zi SUBSIDIARIES: 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Sociedade Chibridge de Construcoes Ltda., Rio de Janeiro. 


rl Chicago Bridge & Iron Company 


October 1957 * CIVIL ENGINEERING 





The Low-Down on Low-Bowl Scrapers 


A wide, low bowl is important in a scraper, 
but it takes more than just low-bowl design 
to give you performance with the best profit 
factor. 

That’s why Allis-Chalmers combines this 
with other equally important features to give 
you the most efficient scrapers available. 


CHECK THIS PROFIT-BUILDING COMBINATION: 


1. 2. 3. 


Low, wide-bowl design for Curved bowl bottom and Patented apron-ejector 
fast, heaped loading. offset cutting edge for linkage combines high 
faster, easier penetration apron lift with positive, 
and live, boiling loads that forward forced ejection— 
fill every corner of bowl. permits either quick, com- 
plete dump or smooth, 
even spreading. 








Your Allis-Chalmers dealer will be glad to discuss these and many other profitable advan- 
tages with you. Allis-Chalmers, Construction Machinery Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS Engineering in Action 





“IT’S SHORE WONDERFUL... EVEN 
COUSIN FOOLEY KIN PUT IT TOGETHER.” 


FOR WATER, SEWERAGE AND 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 


itself 





Our new “Tyton Joint” pipe assembles 
so easily even an inexperienced crew can 


master the technique quickly. 


Insert gasket with groove over bead in gasket seat 


Only one accessory needed...a specially 
designed rubber gasket which 

seats in the bell. The entering pipe slides into 
place easily, compressing the gasket... 
making a tight, permanent seal. 





No bell holes needed. What's more, 
“Tyton Joint’’ doesn’t mind wet feet. You can 


lay it in the rain if need be! 
Wipe a film of special lubricant over inside of gasket 


Like to know more about this revolutionary, 
new pipe joint that saves time and 
| 





trouble in the trench...and money on 


your contract? 


Write or call today for the facts on “Tyton.” 




















U.S. PIPE AND FOUNDRY COMPANY 


General Office: Birmingham 2, Alabama Insert plain end of pipe until it contacts gasket 





A WHOLLY INTEGRATED PRODUCER FROM MINES 





AND BLAST FURNACES TO FINISHED PIPE 

















® 
INDUSTRIAL SERVICE (UCU 





Force plain end to bottom of socket... the job's done! 
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Deep saa w: 
SPENCER, WHITE & PRENTIS, inc. 


extending 60 ft. to rock overlain 
by water-bearing sand 
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Project: 
Court House Square Development, 
Denver, Colo. 

Contractor: 
Webb & Knapp Construction Co. 


Consulting Engineers: 
Moran, Proctor, Mueser & Rutledge 


Spencer, White & Prentis, Inc., 10 East 40th St., New York 16, N. Y. © Detroit ¢ Chicago * Washington ¢ Canada 
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Today, structures of virtually every description 
are being built of prestressed concrete (not to 
be confused with reinforced concrete). Garages, 
schools, office buildings, factories, warehouses, 
hospitals and motels, highway bridges and piers 
are typical examples of this increasingly popular 
building material. 


Most prestressed concrete structures employ 
precast pretensioned members in which high- 
strength steel strands are stretched in forms be- 
fore the concrete is poured around them. After 
sufficient curing to bond the concrete to the 
strands, the tension is gradually released. 


Construction speed, structural balance, per- 
manence, insurance benefits and economies in 
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maintenance and design are just a few of the 
advantages that are realized in prestressed 
structures—factors to be considered in any 
proposed building. 


Roebling, as a pioneer in the development of 
prestressing elements and techniques in the 
United States, is in a position to furnish you 
with complete information and assistance on 
any matter concerning prestressing methods, 
applications and materials. Write Construction 
Materials Division, John A. Roebling’s Sons 
Corporation, Trenton 2, New Jersey. 


ROE BLIAG 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 





Consult Roebling— 
First in the U. S. 
with prestressing 

and tensioning 
elements 


 Veasliivae 
ZIEGLER, 
CHILDS & PAULSEN 


Jersey City 


el ligela sels 

WALTER KIDDE 
CONSTRUCTORS, INC. 
New York & Houston 





17 stories of quality masonry construction— 
with LEHIGH MORTAR CEMENT 


Over 5,000 barrels of Lehigh Mortar Cement were used in the masonry of 
this new 17-story $13,000,000 Martland Medical Center, overlooking 
Newark, New Jersey. 

Walter Kidde Constructors, Inc. selected Lehigh Mortar Cement 

for its uniformity and ease of handling which permitted a smooth running 
masonry operation, kept labor costs down, and contributed to quality 
workmanship. 

Try Lehigh Mortar Cement on your next job. See for yourself how it 
encourages good workmanship—helps produce clean, weathertight 


masonry walls. 


LEHIGH PORTLAND CEMENT COMPANY 


Allentown, Pa. 
e LEHIGH MORTAR CEMENT eLEHIGH PORTLAND CEMENT eLEHIGH EARLY STRENGTH CEMENT eLEHIGH AIR-ENTRAINING CEMENT 
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Capacity in tons per hour Maximum 
at belt speed recommended belt 
of 100 FPM speed, FPM 





Weight of material, Holf 


For lower costs down the line a ot nt sali | a 
make your belt conveyors 





50 75 100 





27 40.5 54 400 300 














50 75.0 100 500 400 

ee 81 121.5 162 600 450 
\ 117 176.0 235 650 500 

EASY SELECTION. Your Link-Belt en- 

= gineer will help you choose the best com- 




















bination from a wide selection of PRE- 
BILT sectional belt conveyor components. 














PROMPT ESTIMATES. From standardized data, SPEEDY DELIVERY. Standardized parts are 
an “on-the-site” quotation can be prepared shipped from the nearest of 8 plants. One- 
covering the components for your needs. source availability eliminates the delay of co- 
ordinating purchases from several suppliers. 





Link-Belt PRE-BILT sectional 
belt conveyors combine operat- 
ing efficiency and economy to 
give you years of dependable, | U belt conv : 
profitable operation. oo “aa 
For full information on these § ee /* 
~ V\) durable conmeee up to 36 in. 
AW AVE asa wide—with drives up to 40 hp, 
ap fees cua PEER IET r 24 and 42-inch truss depths— 
y a UY, 9 999999993997. 2 contact your nearby Link-Belt 
. wh cere r office, or send for Book 2579. 


¥ 


— iit 


FAST INSTALLATION. Due to simple construc- 
tion and shop-assembled components, you can 
do your own erecting. Link-Belt also furnishes 
complete erection service and supervision. BELT CONVEYORS 





LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, a (Sydney), N.S.W.; South Africa, Springs. Representatives Throughout 
the World. 
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From left: W. C. Lathrop, Senior Civil Engineer; L. L. Halladay, Waterworks Engineer; C. R. Liese, Senior Civil Engineer—Water Works Dept., Minneapolis 


Temperatures from 32 below to 100° above 
haven’t hurt this tar-enameled steel pipe 


Here in Minneapolis two long spans of exposed steel pipe 
have been subjected to a 132-deg temperature range for 
the last eight years. But despite frigid winter spells down 
to 32 deg below and scorching, 100-deg summer days, the 
pipe has functioned perfectly. 

The 48-in. ID main shown above extends 837 ft across 
the Mississippi River cradled under the Franklin Avenue 
bridge. The pipe was coal-tar enameled inside and out and 
has no other protection. It was supplied by Bethlehem in 
40-ft lengths joined by butt-welding. The pipe rests on 
rollers to permit movements due to expansion and con- 
traction, but expansion joints were not required. 

The river crossing is a small portion of the city’s 19.5-mi 


BETHLEHEM STEEL 


“Big Inch’’ water main which was completed in 1949. 
Bethlehem supplied 102,500 ft of 48 x %-in. tar-enameled 
steel pipe for the project. It was laid, with welded joints, by 
the Water Works Department of the City of Minneapolis. 

The Water Works Department states that the entire line 
has given outstanding service. The fact that no leakage or 
loss of flow has been reported indicates that the interior 
lining is in excellent condition. Visual inspection has not 
disclosed any impairment to the pipe coating. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Pacific Coast Bethlehem pr 
Pacific Coast 


tributor: Bethlehem Steel Ext 


Bethlehem 
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Layne knows more about 
water bearing formationa ! 


On whose say-so? Not on ours—but on the 
experience of scores of American and for- 
eign firms and municipalities whose very 
existence and success depend on an ade- 
quate supply of water. 


Knowing where the water is — and then 
tapping the subterranean source is but a 
part of the vast knowledge the Layne 
organizations have accumulated in three 
quarters of a century. 


Once the source is determined and the 
water supply developed, a dependable 
means for delivering the water must be 
provided, and that’s where the famous 
Layne pump comes in. For each Layne 
pump is specifically engineered for the 
particular job. There is no “stock” Layne 
pump. Your pump is created for your job 
—making use of the knowledge of strata, 
water requirements and usage. 


ENGINEERED, DEPENDABLE PER- 
FORMANCE IS WHAT YOU GET 
WHEN LAYNE DOES THE JOB— 
COMPLETE FROM WATER LOCA- 
TION TO YEAR AFTER YEAR OF 
TROUBLE-FREE PUMPING. 


YOUR NEXT WELL AND PUMP IN- 
STALLATION MAY BE MONTHS 
OFF. GET TO KNOW THE LAYNE 
FOLKS IN YOUR AREA. SAVE TIME 
AND MONEY THROUGH THEIR IN- 
TIMATE KNOWLEDGE OF WATER. 


Send now for our general 
services bulletin No. 100. 


WATER WELLS e VERTICAL TURBINE PUMPS e WATER TREATMENT 


LAYNE & BOWLER, INC. MEMPHIS 


General Offices and Factory © Memphis 8, Tennessee 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 





Gross Dam and 
Reservoir, an integral 
part of Denver's 
vital water storage. 


Expandable Gross Dam 
Stores Denver Water 


Gross Dam is an excellent example of the versatility of concrete in making 
possible the expansion of present structures for future needs. 

It is 340 feet high—stores 42,000 acre-feet of water, or approximately 
one-sixth of Denver's total water storage capacity. This water from the 
melting snows of winter and summer rainfall on Denver’s Rocky Mountain 
watersheds provides the essential year-round water supply needed for a city 
of three quarters of a million people. 

625,000 cubic yards of concrete were used in the present dam structure. 
For the future, the dam can be enlarged by increasing its height 120 feet to 
460 feet, and its thickness. To do this, the present reservoir need not be 
de-watered, as the thickening and raising of the dam would be accomplished 
on the outside face. Total capacity of the enlarged dam would nearly triple 
present reservoir storage to 113,000 acre-feet of water. 

Today’s dam answers today’s needs for water. Tomorrow’s expanded 
structure is an excellent demonstration of the versatility of concrete in 
solving a difficult construction problem. Gross Dam is built 100% of 
Ideal Cement concrete. 


IDEAL CEMENT COMPANY 


DENVER, COLORADO 


14 Plants and 2 Terminals Serving 
Some of the Most Rapidly Growing Areas of the Nation 
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FOR MANILA... 
MONOTUBE PILES BY THE 
TRAINLOAD 


... 56-car trainload of Monotube piles... 
final destination Manila, Philippine Islands 

PROJECT— Improvement and reconstruc- 

tion of piers in Manila Harbor 

TYPE PILE—FN 

TIP DIAMETER—8 inches 

BUTT DIAMETER—18 inches 

GAUGE— #3 

LENGTH—110-160 feet 

UNSUPPORTED LENGTH—40-50 feet 

DESIGN LOADING—50-60 tons 

NUMBER OF PILES—4310 piles 
Tapered, fluted Monotube piles are available 
in lengths, diameters and gauges to meet 
every requirement. Write The Union Metal 
Manufacturing Co., Canton 5, Ohio, for 
complete information. 


UNION METAL 


Monotube Foundation Piles 
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Edmund H. Lang, Colonel, Corps of 
Engineers, has been appointed district 
engineer of the U. S. Lake Survey, with 

headquarters in De- 
troit. Colonel Lang 
goes to Detroit from 
the Army War Col- 
lege at Carlisle Bar- 
racks, Pa. He has 
represented the 
United States on 
various international 
boards and commit- 
tees pertaining to 
the Great Lakes and 
Colonel Lang the St. Lawrence 
River. 


James A. Mandigo has been appointed 
representative in the engineering devel- 
opment of airports and related facilities 
by the J. E. Greiner Company, Balti- 
more consulting engineers. Prior to his 
association with the firm, Mr. Mandigo 
was director of facilities for Trans World 
Airlines passenger service department. 


David A. Kosh Associates, Public 
Utility Consultants, announce the re- 
moval of their offices to 1757 K Street, 


N. W., Washington, D. C. 


9§ —-—---— 
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Almon H. Fuller, professor, author and 
structural designer, has retired from the 
faculty of Iowa State College after 
teaching engineering for 60 years. Pro- 
fessor Fuller has been professor of civil 
engineering and dean of the College of 
Engineering at the University of Wash- 
ington; professor and head of the civil 
engineering department at Lafayette 
College; and head of the department of 
civil engineering at Iowa State College. 
He was made an honorary Doctor of 
Engineering by Iowa State in 1955 and 
was honored as professor emeritus of 
civil engineering by the Iowa Board of 
Regents in July 1957. Professor Fuller 
now lives at Wesley Gardens, Des 
Moines, Wash 


William F. Cassidy, Brigadier Gen- 
eral, division engineer for the Army’s 
South Pacific Division, Corps of Engi- 
neers, has been named a member of 
the Board of Engineers for Rivers and 
Harbors. General Cassidy was recently 
elected chairman of the Pacific South- 
west Inter-Agency Committee and ap- 
pointed to membership on the United 
States Committee of the International 
Commission on Large Dams. He has 
been division engineer since 1955. 


S. P. McCasland, formerly chief hy- 
draulic engineer with Sanderson & Por- 
ter, New York City, has been ap- 
pointed chief hydroelectric engineer of 
Ebasco International Corporation in the 
same city. The firm is a subsidiary of 
American & Foreign Power, and renders 
engineering service to the 45 systems of 
that group in Latin America and Asia. 


Roy H. Christ, sales manager for the 
Weaver Iron Works, Inc., Dallas, Tex., 
has been appointed vice-president in 
charge of sales for the firm. 


Hugh A. Shamberger, since 1951 Ne- 
vada State Engineer, has been appointed 
director of Nevada’s newly created De- 
partment of Conservation and Natural 

Resources. Mr. 
Shamberger has 
served the _ state 
government since 
1933. In his new 
post, Mr. Sham- 
berger’ will have 
broad authority over 
the State’s lands, 
water resources, for- 
estry, and oil and 
gas, and will assist 
H. A.Shamberger jin matters pertain- 
ing to interstate waters. 


time and money over older core boring and seismic methods 


underlying the beds of rivers, lakes and any other relatively of strata determination. 

shallow body of water, with sharp definition and complete The Stratagraph’s narrow beamwidth is achieved by 
elaatigelay] means of a cone-shaped transducer and results in excep- 
Sediment, intermediate layer: ele Ma dela amelale ME ieltliimmel a= tional depth and layer definition. The Nigel ioleiae) lammuleLa-+) 
Poll Mactelolihvane itailaleltltilseMelilem eliaielalelinariileh Ziel Mil-mlicelic| permanent recordings in eight overlapping range scales: 


slectrosensitive paper with an leldatigela’ Ta) depth 

0-70 feet or fathoms 
60-130 feet or fathoms 
120-190 feet or fathoms 
180-250 feet or fathoms 


»ne-half of one per cent 
The Edo Stratagraph is currently in use im various parts 
aelate positive ly the layers at 


Pot anisl cin’ celalemieme (sical quick 


Wialelebilels can be set tects great savings in 
For complete details write to: 


CORPORATION, College Point, L. I., N. Y. 


Visit Edo’s ASCE Booth #3 to inspect Stratagraph and other fine Edo electronic equipment. 
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Thomas Blench, professor of civil en- 
gineering at the University of Alberta 
and consulting engineer at Edmonton, 
Canada, has just returned from the 
Seventh Congress of the International 
Association for Hydraulic Research in 
Lisbon, Portugal. While there, Mr. 
Blench delivered a paper on “Unifica- 
tion of Flow Formulas.” Mr. Blench is 
also author of a new book, entitled 
Regime Behavior of Canals and Rivers. 


Tippetts- Abbett - McCarthy -Stratton, 
consulting engineers of New York City, 
announce the admission of Barnett 
Silveston as general partner, and Eugene 
E. Halmos and Wilson V. Binger as 
associate partners. Mr. Silveston has 
been with the firm since 1943 as asso- 
ciate partner in charge of port and 
harbor engineering. Mr. Halmos joined 
the firm in 1948 and has since served 
it as chief design consultant. Mr. Binger, 
manager of the firm’s operations in 
Venezuela, Colombia, Ecuador, and 
Central America for the past three 
years, has been connected with the firm 
since 1952. 


Lawrence F. Whearty is in Baghdad, 
Iraq, with the International Cooperation 
Administration, assigned to the Flood 
Control and Irrigation Section of its De- 
velopment Board. He has just returned 
from a brief trip to Amman, Jordan, 
where he acted as engineering adviser 
to the government. Mr. Whearty was 
formerly chief of the Administrative 
Engineering Branch, Design & Con- 
struction Division of the U. S. Bureau 
of Reclamation in Montana. 





Shown here are some of personnel of 
TESTlab, a new corporation for the 
manufacture and marketing of appara- 
tus and equipment for laboratory and 
field engineering testing of soils and 
bituminous and concrete materials. 
Witnessing a triaxial test are John P. 
Gnaedinger, (left), J. M. ASCE, one of 
the consultants for the new venture, 
and M. D. Morris, A. M. ASCE, vice- 
president in charge of engineering and 
sales. Headquarters for the new com- 
pany is Chicago, and there are 
regional offices in New York and 
San Francisco. 
(Continued on page 30) 








a. TREMENDOUS 
WORK 


a POTENTIAL 


T-2 UNIVERSAL THEODOLITE 


The Wild T-2 enables the operator to work rapidly, 
precisely and steadily under conditions that 
may range from equatorial to antarctic. 
Optical and mechanical excellence, plus negligible 
maintenance requirements, combine with a complete 
list of accessories to make the T-2 the finest 
instrument in its class by far. 


Write or phone for Booklet T-2 for complete data. 


Full Factory 


W | i) Fas 


THEERBRUGGH INSTRUMENTS, INC. 


| 


MAIN AT COVERT STREET, PORT WASHINGTON, NEW YORK @ PORT WASHINGTON 7-4843 
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News of Engineers 
(Continued from page 29) 


Thein Wah, assistant professor of civil 
engineering at the University of Con- 
necticut, has assumed duties as senior 
research engineer for the structures sec- 
tion of the Department of Engineering 
Mechanics at the Southwest Research 
Institute, San Antonio, Tex. Dr. Wah 
taught at Lehigh University and has 
been a designer in the Bureau of 
Bridges of the Illinois Division of High- 
ways. 


Marvin A. Larson has opened an office 
for the practice of structural engineering 
at 251 Kearny Street, San Francisco, 
Calif. 


FROM 
THE FILES OF 
DR. CENTRILINE 


. .. a bad. case of corrosion 


CASE #7841 


PATIENT: 


Murray A. Wilson was one of four 
alumni of Kansas State College receiv- 
ing distinguished service awards at the 
college’s 33rd annual open house. Mr. 
Wilson heads the Salina, Kans., engineer- 
ing firm bearing his name. 


C. R. Marks, III, Texas engineer, has 
joined the staff of Lockwood, Andrews 
& Newnam, consulting engineers of Vic- 
toria, Houston and Corpus Christi. Mr. 
Marks has designed dams, locks and 
hydroelectric plants for the Tennessee 
Valley Authority and the Republic of 
Turkey. Since 1945, he has been chief 
design engineer, vice-president and head 
of the Texas office of Ambursen En- 
gineering Corp. 


9 


8 Miles of 16” and 12” Cast Iron Water Supply Lines in 


Abington-Rockland ( Mass.) Water District. 


SYMPTOMS: 


Lack of water and pressure during periods of high 


demand requiring restrictions in the summertime. 


DIAGNOSIS: 


Poor circulation due to regrowth of tuberculation after 


cleaning. Available water could not be delivered 


to consumers. 
TREATMENT: 


The lines were cleaned and cement lined in place without 


interrupting service to consumers. In less than 8 weeks 
the entire job was completed. 


RESULTS: 
—_—_————— 


Patient now sound and healthy; pipe capacity 


permanently doubled, no further summer restrictions, 
future maintenance costs were eliminated. 


If your lines also show signs of suffering from corrosion, leakage or tubercula- 
tion, investigate the Centriline Process. Cleaning and cement lining in place 
has been a successful remedy for over 1,000 miles of water supply pipelines. 


Centriline hasn't lost a patient yet. 





140 CEDAR STREET, NEW YORK 6, N.Y. 
WoOrth 2-1429 








CENTRILINE CORPORATION 


A subsidiary of the Raymond Concrete Pile Company 


Branch Offices in Principal Cities 
of the United States, 
Canada, and Latin America. 
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Charles H. Topping, senior architec- 
tural and civil engineering consultant to 
the engineering department, E. I. du 
Pont de Nemours & Co., Wilmington, 
has been elected president of the Build- 
ing Research Advisory Board, a unit of 
the National Academy of Sciences-Na- 
tional Research Council. 


Donald H. McCoskey, chief of the En- 
gineering Division of the Southwestern 
Division of the Corps of Engineers at 
Dallas, Tex., has retired after 28 years 
of service. In his present position since 
July 1950, he has been responsible for 
investigation, studies, design and award 
of architect-engineer construction con- 
tracts on military and civil works 
projects. 


George E. Miller & Associates an- 
nounce the opening of an office spe- 
cializing in civil and sanitary engineering. 
The office will be located at 602 East 
Market Street, York, Pa. 


Gordon E. Mau, chief of the Water 
Pollution Control Section of the Kansas 
State Board of Health, has joined Ediger 
& Company of Wichita, Kans., as sani- 
tary engineer. The concern was previ- 
ously known as the Ediger Engineering 
Co. 


Gene M. Nordby has been appointed 
program director for engineering sci- 
ences of the National Science Founda- 
tion, Washington, D. C. Before going to 
the Foundation a year ago as an engi- 
neer, Mr. Nordby was a member of the 
civil engineering faculty at Purdue 
University and at the University of 
Colorado. 


Lincoln B. Grayson has joined the 
Heavy Construction Department of Kai- 
ser Engineers, Oakland, Calif. Mr. Gray- 
son has just returned from Australia 
where he spent eight years on civil 
construction work with the Hydro-Elec- 
tric Commission of Tasmania, the 
Snowy Mountains Authority and the 
joint venture of Kaiser-Walsh-Perini- 
Raymond. 


Horace O. Titus, chief bridge designer 
for the Wyoming Highway Department, 
has been named new 
chief design engi- 
neer for Gate City 
Steel, Boise, Idaho. 
He was previously 
associated with the 
American Bridge 
Company and the 
South Dakota High- 
way Commission. 
Through an _ inad- 
vertence that is 
deeply regretted, Mr. 
Titus’ photo was er- 
roneously identified as Leroy C. Smith 
in the August issue. Our apologies to both. 


Horace O. Titus 
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Thomas A. Lane, Brigadier General, 
U. S. Army, has been assigned command 
of the U. S. Army Engineer Train- 
ing Center at Fort Leonard Wood, Mo. 
General Lane has been engineer com- 
missioner for the District of Columbia 
since December 1954. 


Henry J. Cowan, professor of archi- 
tectural science at the University of 
Sydney, Australia, has been awarded 
the R. W. Chapman Medal by the In- 
stitution of Engineers of Australia for a 
paper entitled, “Torsion in Reinforced 
and Prestressed Concrete Beams.” The 
medal is awarded annually for a paper Tiiddddddd dd 
TLL 
of “outstanding character and original- VSSTTTTITT IT 
ity.” | sof “CMAEL 
7 sé i PLLLLE EET as Titi tt 
sisal ‘ Tit hy TiTi TELE! 
Nh / 
: | Peeees iis ees 
Donald A. du Plantier announces the ; Lynn 
/ 


opening of an office for the practice of 


consulting engineering, concrete or steel on ie UA AAMSSSSEARIAAATRL maa 
bridges and structures, at 1717 West End fh anes a SRARRRAEE Mise auayan 
e "gee betes : em re est TTTT TTT TTT TTT 11111 ee 


Building, Nashville 3, Tenn. MITMMRTITIEATITITITITTIT TTT TTT tere Tee 
| MY men TTT PERETTI TTITITITTTIT TT ed TE 
| | Hf WT MMB TTTITIMBITITITITITITT Te 
George A. Nelson has retired from , LL. PmemiiiiiiMelitiiitiiiiyTiiii wee eee 
the Coast and Geodetic Survey after 31 | ij SH M" MEISEL TE elt LLL LL rT) Lee ' 
years of service. Recently Captain Nel- | 7 2 
son has been engaged on field inspection 
of the Columbia River and the coast 
of Washington for the revision of the 
Coast Pilot volume covering that area. * 
Captain Nelson is credited with the Mii / t/ fiiti TTT TT i 
design and development of a camera for | EET fei sii . 
; nent L. FL ALLE MUELULLTIT TTT aa 
pr 


photographing planimetric maps in per- Afil FF P 
spective at exact scale and flying height if f/ hil i; mebkbkE! TTT TTT T Ty “| 


for the use of the Air Force. Captain i) Litt if ii ii MTT Th a 


Nelson resides at 10329 Valmay, Seattle, SALES f ; 
Wash. Vy iv? “its VTi, TTT 


Pee TEE 
| ii} ieee eae || HL | LTT 
Fred W. Clayton for the past four | / j TY ry é UD 


years a member of the Public Service 
Commission of Ne- 
vada, has accepted Se aan ‘ ects Klemp 
a staff position with SLEEEL MADISON GAS and ELECTRIC CO. - Sie 
the Federal Com- ; "3 Grating for the new addit! 
munication Commis- Welded Plant, Madison, Wisconsin. 
sion as assistant Blount Street Station Plan, 
chief of the Com- 
mon Carrier Bureau 
in Washington, D. C. 
Mr. Clayton  re- 
cently served as 
president of the Ne- 

Fred W. Clayton vada Branch of the 
Sacramento Section. 


; 


The Board of Directors of Gannett 
Fleming Corddry and Carpenter, Inc., 
Harrisburg, Pa., announce the following 
changes in the officers of the corpora- 
tion: Farley Gannett, chairman of the 
board; S. W. Fleming, Jr., vice-chairman 
of the board and treasurer; W. H. Cord- 
dry, president; and J. D. Carpenter, 
senior vice-president. The board also KLEMP METAL GRATING 
announces the formation of the asso- 
ciated partnership of Gannett Fleming CORPORATION 
Corddry and Carpenter. Members of 
the partnership are W. H. Corddry, J. 
s a J. D. Carpenter and R. W. | Gree literature Nuailable on Request 
oster. 

(Continued on page $2) | 
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News of Engineers 
(Continued from page $1) 


David Hopkins has joined the Stand- 
ard Fruit & Steamship Company of 
New Orleans, La., as assistant to the 
vice-president for new works and devel- 
opment. He is currently responsible for 
the planning of new terminal facilities at | 
New York and Charleston, 8S. C. Mr. 
Hopkins was formerly with Tippetts- 


Abbett-McCarthy-Stratton, consulting 
UNDERWATER engineers of New York. 
2PILE g PIER George F. Sowers, professor of civil the 


engineering at Georgia Tech, and con- * 
sulting engineer, Law-Barrow-Agee Lab- BRU NTON 
REPAIR oratories, and three graduate students, POCKET TRANSIT 


C. H. Mullis, Jr. (Linden, N. J.), A. J. 


| Glenn (of Atlanta) and A. D. Robb | _ that is! 
PROBLE MS? (Greenock, Scotland) presented a paper 





on soil engineering at the Fourth Inter- 

national Conference on Soil Mechanics | 

and Foundation Engineering held in | 
Discuss them London in August. The paper was one 
of 25 selected from the United States 
e and 150 from the entire world as a 
with our significant advance in soil engineering 
since the last conference four years ago. 

engineers! Professor Sowers represented the joint | 
authors at the seventeen-day conference, 

which featured inspection trips to engi- Yes, it will be appreciated for a lifetime... 


: ern "y —“ as a compass, transit, level, plumb, alidade 
4 id 7%, neering projects in England and Scot and clinometer. Write for Booklet 
DRI OR land. *Brunton is a registered trademark of 
co 


Prof. Carl H. Koontz, on the staff of | 
Worcester Polytechnic Institute since | 
1952, has been named head of the civil 


BOOTH 10 engineering department there. 


A.S.C.E. Annual ) 
Garvin H. Dyer, director of the Mis- 
Convention | souri Water Company and manager and 


chief engineer of the Independence | 

| (Mo.) Division of the firm, has been 

elected president of the National So- 
Oct. 14-18 | ciety of Professional Engineers. Regional | 
| vice presidents elected for the coming | 

vear are John B. McGaughy, Norfolk, 

Hotel Statler, | Va., southeastern region; Harry G. Ken- 
| nedy, Charleston, W. Va., central region; 

New York | W. L. Hindermann, St. Paul, Minn., 
north central region; Clark A. Dunn, | 
Stillwater, Okla., southwestern region; | 
and L. R. Durkee, Seattle, Wash., west- | 


cabinets | MORETRENCH 
ee epg ee =e WELLPOINT 
avid Picket, chairman of the boarc 

| and president of the Gotham Construc- | SYSTEM 

tion Corporation of New York, an- | 

nounces the 25th 

anniversary of his 

firm, which was ° Call Us Before Your Next Wet Job 
“How DRI-POR Reduces Your | | founded by his 

‘i ather. The firm has 

Pile and Pier Repair Costs”’ built many impres- M 0 R E T 4 E N C al 
| sive. structures. 
Write for pamphlets describing | Among its most re- 
“In The Dry" Pile & Pier Repair aa en Wanda ‘ “ 0 R P 0 R AT I 0 | 
| are buildings for 


DRI-POR Montefiore Hospital 90 West St., New York 6, N. Y 


pnlpon and the New York . Chicago, Ill. * Tampa, Fla * Houston, Tex 
® 4, ¥ STEMS | City Joint Diseases David Picket Rockaway, N. J 


Boltimore 26, Md. Hospital, 
(Continued on page 118) 
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a LEFFEL BU { LDS -. The low net head of 68 ft. at the Pleasant 


Valley ower Plant near Los Angeles 
visi G i A M T *, required the design and construction by 
. Leffel of a giant, horizontal spiral case 
Z turbine unit. This turbine, rated to develop 

HORIZONTAL TURBINE .; 3.520 Ho. under the net head of 68 ft. 
. at a speed of 257 R.P.M., drives a hori- 
e 0 R zontal generator. A common shaft carries 

- .’ both the generator rotor and the stainless 
e p L z A S A N T Vv A L L f Y if steel runner. A synchronous by-pass valve 
. , allows adjustment of flow for both turbine 
ay ae: and by-pass discharge to meet water pas- 

sage requirements. Photographs here 
show this giant turbine in various stages 
of production at the modern Leffel plant. 


oe COO Oren gS 
e 
7 


Leffel has the technical know-how and 
modern plant facilities to design and con- 
struct efficient, economical, rugged tur- 
bines of most types and capacities. And 
Leffel provides fast, complete service. 
Field engineers are available to assist you 
in the original planning of your project, 
and to help you with the actual installa- 
tion of your turbine. 

If you're planning a new project, or the 
rehabilitation or expansion of old facil- 
ities, and you want fast, complete service, 
contact Leffel, producers of top perform- 
ing turbines. Mail the coupon below, 
today, for complete information. 


LEFFEL HELPS YOU PRODUCE MORE 
POWER FOR PROGRESS 


1102-E 


SOCHOHSSSSSSHSSSHSSSSSHSSHSSSSSHSSSSSHSHSHSHSSSHHHSHHEHESEEEEEEEE 


FREE LITERATURE 


THE JAMES LEFFEL & COMPANY 
Dept. C, SPRINGFIELD, OHIO 


C] Please send me more information on Leffel hydraulic turbines. 


; Please have your representative call 


Name_____ 





Company 





MORE EFFICIENT HYDRAULIC 
POWER FOR 95 YEARS Sireet hn... State 
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Makes Your Job Easier 
IN TUNNEL CONSTRUCTION 


NAYLOR pipe makes it easy to provide 
fresh air underground. It’s easy to handle 
and install in tunnels because it is light in 
weight. And it’s easy to extend as work pro- 
gresses ... particularly with the one-piece 


NAYLOR Wedgelock coupling to speed con- 


NAYLOR PIPE COMPANY 


1281 East 92nd Street, Chicago 19, Illinois 


. ae 
— 


nections. Lines hug the wall and can be con- 
nected with only one side of the pipe in the 
open. You'll like the extra strength and 
safety built into NAYLOR pipe through the 
exclusive spiral lockseam structure. For de- 


tails, write for Bulletins Nos. 507 and 514. 


Eastern U.S. and Foreign Sales Office: 
60 East 42nd Street, New York 17, New York 
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The Newport News plant... served by direct rail and 
deep water shipping ... comprises more than 225 acres 
with large productive capacity. It includes five steel 
fabricating shops, five main machine shops, foundries 
and pattern shops covering an area of 11 acres, com- 
plete forge and die shops, heat-treating furnaces and 
other metal processing equipment along with shop erec- 
tion and test facilities. 


Make Newport News 


your source for 


lic turbines at Grand Coulee. 


Let Newport News fabricate your 
weldments or sub-assemblies. Call on 
us for plate fabrication... from vacuum 
tanks to bridge caissons... for pumps, 
valves, pipe lines .. . you'll find that 
Newport News fabricates parts to an- 
swer most demands. 


In the vast plant, shown above, New- 
port News craftsmen complete your 
orders with specialized production 
techniques, and with sound experience 
acquired through construction of thou- 
sands of products ranging from small 
components on rayon spinning ma- 
chines, to the giant 165,000 hp hydrau- 
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See for yourself what Newport News 
is doing, and how this company’s high 
integration of skill and production fa- 
cilities can help you. Get the facts, 
shown in Facilities and Products. A 
copy of this illustrated booklet is yours 
for the asking ... write for it now. 


Newport News 


Shipbuilding and 


Dry Dock Company 


Newport News, Virginia 





Why they used PLASTIMENT in the PELICAN ISLAND CAUSEWAY 


e prestressed beams 

e prestressed bearing piles 
e prestressed railroad decks 
© tremie concrete 


Rapid production and erection of pre- 
stressed bearing piles, beams, and rail- 
road decks are among the factors 
responsible for outstanding success in 
construction of the Pelican Island 


Causeway. 


Two properties of Plastiment were 
deemed extremely advantageous to the 
concrete work on this project. The first 
of these was the increased density of the 
finished product, which was vital to re- 
sist spalling and other damage from the 
polluted sea water in Galveston Bay. 
The second advantage was the retarding 
property of Plastiment, which delayed 
the initial set of concrete in the 400-foot 
prestressing bed on a hot summer’s day 
long enough to complete the pour, and 
start the steam curing before tempera- 
ture cracks appeared. Additional ad- 
vantages of better workability with less 


- ‘ water and increased strength were ap- 
The Pelican Island Causeway at Galveston, Texas carries a two-lane highway and a 
railroad track across more than a mile of water. Earth fill supported by cantilevered 
concrete sheet piles runs 1000 feet from the mainland. Concrete trestle construction 
totaling 4500 feet comprises the major portion of the crossing. Nine steel girder 
spans are used in the approach to the 160-foot single leaf bascule which spans the 
saasiemngnen satile aid for achieving a uniform, dense 
OWNER: Galveston County Navigation District No. 1 
CONSULTING ENGINEERS: Parsons, Brinckerhoff, Hall and Macdonald (New York City). 
Resident Engineer, Arthur Alpert. f lit ns economy! Let 
GENERAL CONTRACTORS: Farnsworth & Chambers (Houston), Kansas City Bridge Co. orm quality means nomy: 
(Kansas City). Texas Gulf Construction Co.(Galveston). Plastiment help you... write or call for 
PRESTRESS SUB-CONTRACTOR: Span, Inc. (Dallas). 
READY-MIX SUPPLIERS: Horton ond Horton (Houston). W. A. Kelso (Galveston). information. 


PLES TO Mh El Voewsirer 


SIKA Chemical Corporation, Passaic, New Jersey 


parent during production. 


Plastiment Concrete Densifier is a ver- 


concrete at all seasons of the year. Uni- 


DISTRICT OFFICES: BOSTON * CHICAGO * DALLAS © DETROIT © PHILADELPHIA ¢ PITTSBURGH «¢ SALT 
LAKE CITY * WASHINGTON, D. C. © DEALERS IN PRINCIPAL CITIES — AFFILIATES AROUND THE WORLD 
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FINGER-TIP CONTROL and 


ECONOMY OF OPERATION 
ARE “STAND-OUT” FEATURES — 


5. 


o 





FAST, 

EASY OPERATION 
MEANS LESS 
OPERATOR 
FATIGUE 


Weighing and mixing controls in the MADSEN 
Model 481 Asphalt Plant are conveniently 
located for finger-tip action. The eight switch 
levers shown above electrically energize the 
4-way solenoid-operated air valves which 
open and close the various gates and the 
asphalt injection. Because air operation is 
simple and easy for the operator, it reduces 
his fatigue, thereby increasing his efficiency. 
And, air operation is fast and accurate which 
decreases time cycle from bin to truck. 








scree . er 


ES SP te AB eit 


> Owners of MADSEN Model 481 Asphalt Plants are 


quick to praise the fast-action, finger-tip control of 
the weighing and mixing operations. Capital City 
Asphalt Company, Inc. of Montgomery, Alabama, 
who own and operate the 4000-1lb. MADSEN 
Model 481 Asphalt Plant shown above, rate this 
MADSEN advantage a most important factor in 
obtaining maximum daily production. After com- 
pleting a contract calling for 25,000 tons of hot mix 
for city streets, this well-known contractor says 
“our MADSEN Model 481 gives us a very good 
volume of production with a minimum of operating 
costs.” 

The MADSEN Model 481 Asphalt Plant is big, 
oversize throughout with larger elevator, screen, 


bins, weighbox, mixer and drives. The 6000-1b. 
plant can easily handle 180 T.P.H. on a one-minute 
mixing cycle, with user claims nearing the 300 
T.P.H. mark. The Model 481 is available in 4000- 
Ib., 5000-lb. and 6000-lb. batch capacities. (If 
purchased as a 4000-lb. plant the Model 481 may 
be converted to a 5000-lb. or 6000-Ib. plant with 
only minor modification costs.) 

Combine the big MADSEN advantages of easier 
operation, greater economy of operation, bigger 
day-in and day-out production with long-range, in- 
built MADSEN versatility, and you can see why 
more and more successful asphalt producers are 
buying MADSEN. Why not get the complete 
MADSEN story today. 


Ask your MADSEN Distributor for Catalog No. 800 or write MADSEN Works. 


am 


Baldwin-Lima-Hamilton Corporation P.O. Box 38, La Mirada, California. 


Manren Works 
oO 





77d oe 
THE MADSEN LINE OF PRODUCTS 
FOR THE ASPHALT PAVING INDUSTRY 
INCLUDES 


BALDWIN-LIMA-HAMILTON 
CONSTRUCTION EQUIPMENT DIVISION 
DIVISIONS: Austin-Western « Eddystone « 
Electronics & Instrumentation « Hamilton 
Lima e Loewy-Hydropress « Madsen « Pelton 
e Standard Steel Works 


ASPHALT PAVING PLANTS + PUG MILL MIXERS + AGGREGATE DRYERS + DUST COLLECTOR UNITS 
ROAD PUG TRAVEL-MIX PLANTS » WEIGH BATCHERS + SUPER FLOAT AND JOHNSON FLOAT FINISHERS 
ASPHALT TANKS + ROYAL CROWN PUMP VALVES + ASPHALT AND FUEL PUMP UNITS 
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USS HIGH STRENGTH STEELS | 





continuous through-truss bridge... 


High Strength USS TRI-TEN “E” Steel 
reduces dead weight 400 tons 





je imposing structure, the Shawneetown Bridge, straddles the Ohio 
River at Shawneetown, Illinois. Its total length is 3,200 feet. Each 
approach consists of a 150-foot simple truss, a two-span continuous 
deck truss and three units of three-span continuous beams. 

The two main spans deserve your particular attention. Designed to 
meet navigational requirements, they are each 825 feet long—the 
longest spans of their kind in this country. 

Because in spans of this length, dead-load stress is about 80% of the 
total stress in the main members, reduction of dead load is highly 
desirable and can result in real savings. For this reason, USS Tri-TEN 
“‘E” Steel was specified for the main spans. 

Built with USS Tri-TEn “E” Steel, top and bottom chords, diagonal 
truss members, bottom laterals and other highly stressed members 
weigh only 80 to 85% of what they would weigh if built of structural 
carbon steel. As a result, the 2,350 tons of USS Tri-TEn “E” Steel used 
in the main spans eliminated over 400 tons of dead load. 

The bridge was erected by cantilevering and these lighter trusses 
brought an additional advantage: reduced loads during erection. 


Designers of steel structures, who have long sought to reduce dead load 
safely, have found in USS Tri-TEN “E” Steel an answer to their prob- 
lem that is both practical and economical—particularly where long 
spans are concerned. 

With a minimum yield point 50% higher than that of structural 
carbon steel (ASTM A7) in thicknesses of 3/4’ and less, USS Tr1-TEN 
“E” Steel can safely be used in lighter sections to reduce weight and 
save steel. And these savings don’t end with material costs. As proved 
in the many important bridges built with this stronger and more dur- 
able steel, lighter-weight structures mean lower freight costs as well as 
reductions in the size and cost of foundations. These savings, in some 
instances, have totaled as high as 15% of the cost of the structure. 

Our engineers will be glad to show you how USS Tri-TEen “E” and 
our other USS High Strength Steelsk—USS Cor-Ten and USS 
MAN-TEN—can be used to provide maximum strength, safety and 
durability with a minimum of weight and costs. Have you a copy of 
our new “Design Manual for High Strength Steels?” For your free 
copy, write on your company letterhead to United States Steel, Room 
2801, 525 William Penn Place, Pittsburgh 30, Pa. 


The Shawneetown Bridge, Shawneetown, Iilinois 


Owner—Commonwealth of Kentucky 

Designed by—Kentucky Department of Highways 

Consulting Engineers—Sverdrup & Parcel, Inc., St. Louis, Mo. 
Structural steel fabrication—Allied Structural Steel Companies 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND ‘ STRENGTH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH ‘tebe cena 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


CIVIL ENGINEERING «+ October 1957 





cases LOCKeC-1N | 
rotection 


T-Lock Amer-Plate The criterion by which a product is inevitably judged is its 
. : acceptance by the consumer. The Los Angeles Board of 
liner p peuities Public Works has awarded contracts for Precast Reinforced 
unequaled protection Concrete pipe, protected by T-Lock Amer-Plate, for their 
against corrosive acids, large diameter main trunk sewer installations. ‘Thus, this 
‘ community can be assured of trouble free service, 
salts and alkalies economical maintenance and maximum life in these lines. 
and has proved to be The long recognized qualities of strength and durability in 
s ‘ : Precast Reinforced Concrete Pipe plus the added proven 
impervious to high protection afforded by corrosion resistant T-Lock Amer-Plate 
concentrations of are a sure guarantee of permanence and economy. 
Specify T-Lock Amer-Plate for your municipal 
hydrogen sulfide or industrial sewer system and be confident 
Sewer gas. that you are choosing the best. 


Flexible sheets fit straight or 
curved surfaces, corners, etc. 





Extruded T’s, %” high, 
anchor lining in concrete 


060” thick, with dark 
glossy surface 


The Precast Reinforced Concrete 
Pipe shown being installed here 
has been poured with the tough, 
non-porous vinyl plastic liner, T-Lock 
Amer-Plate. In the manufacturing 
process the Amer-Plate is wrapped 
around the inner form so that when 
the concrete wall is poured the T- 
shaped fianges are locked into the 
pipe wall. An unbroken, smooth 
lining is established very simply by 
heat-welding the material to itself 
at the pipe joints. 


“Our Fiftieth Year” 


J mer” AND CONSTRUCTION CO. ) 


Mail address: 

Box 3428 Terminal Annex 

Los Angeles 54, Calif. 

Main office and plant: 

4635 Firestone Bivd., South Gate, Calif. 
Phone LOrain 4-2511 

District sales offices and plants: 
Hayward and San Diego, Calif. 
Portland, Ore. Phoenix, Ariz. 
District sales representatives: 
Seattle and Spokane, Wash. 
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.....Am-Soc Briefs 











> Pr "Something for every civil engineer" is how the Annual 
Convention Committee sums up the forthcoming (October 
14-18) New York Convention. In case you missed the Septem-— 
ber issue, this is a last-minute reminder that there will 
be 42 technical sessions, the first Commercial Exhibit ever 
held at a Society Convention, an unusual choice of inspec-— 
tion tours, and of course a top-flight social progran. 

. . . New members of the Board of Direction will take 
office, new Honorary Members will receive their citations, 
and new ASCE prize winners their awards. Brief biographies 
of these distinguished folk lead off Society News. 













> P Executive Secretary Wisely is representing the Society at 
the Europe-United States Engineering Conference (EUSEC), 
which is being held in Paris this September. Incidentally, 
U.S. contributions to this valuable conference, which is 
devoted to engineering education, are now available in 
preprint form (coupon for ordering on page 162). 
While he is in Europe Mr. Wisely will go to Essen, Germany, 
to confer honorary membership on Dr. Karl Imhoff, famous 
sanitary engineer, who will not be able to make the long 

trip to the New York Convention to receive his citation. 

















> P Also abroad in the interest of increasing international 
understanding in the profession is ASME Secretary Clarence 
E. Davies. In his new post as building coordinator for the 
proposed United Engineering Center, Mr. Davies is inviting 
representatives of thirteen leading European engineering 
societies to enjoy the facilities the Center will offer. 
. The architects' rendering for the 20-story Center 
will be reproduced in the November issue. 














> PP Latest tabulation of the ASCE Engineering Salary Index 
shows a continuing upward trend in both consulting offices 
and state highway departments throughout the country. In- 
creases averaged about 2 percent over the previous quarter. 
Gains on the West Coast generally exceeded the other sec-— 

tions of the country. 












>» The Construction Division brought out its first Technical 
Journal this August —— a group of five papers on Variable- 
Angle Launchers. A regular publication schedule is planned 
by the Division's Committee on Publications, which is 
headed by M. D. Morris. . . . Many Construction Division 
papers, of course, appear in "Civil Engineering." 

















> > Congratulations are in order. . For the Maryland 
Section, which has set itself the task of "a new member for 
every member." Though too early to assess final results, 
"we know of a number of new members who became interested 
in the Society through this means," reports Secretary-— 
Treasurer James W. Davis. . . . For the Kansas City Sec- 
tion, which has asked ten neighboring Sections to join it 
for a two-day Highway Conference on November 7 and 8. The 
program will be on the all-important subject of planning 

and designing the freeway system. 




















>» At Headquarters. . Francis J. Schneller, Jr., J. M. 
ASCE, is a recent addition to the Headquarters staff in the 
post of Assistant Editor of Technical Publications. 
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LACLEDE 
pre-assembled = 


dowel units 


Save Field Labor... 
Speed Highway and Airport Construction 


All parts of Laclede dowel assemblies for expansion, contraction and 
construction joints (expansion sleeves, chairs, spacing devices) are 
precision-welded into one unit at the plant before delivery to the job. 
This pre-assembly insures an accurate easily handled one piece unit 
permitting fast installation with reduced field labor costs. The dowels are 
maintained in rigid alignment. Where specified, the units may be furnished 
painted or coated, eliminating a time consuming and costly job operation. 


OTHER LACLEDE HIGHWAY STEELS: 


e Multi-rib round reinforcing bars 
e Center joints 
e Tie bars 


e Accessories 


LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI 7 Producers of Steel for Industry and Construction 
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o you know that 


There is a rumbling pavement that warns motorists 
of stop-sign intersections? For the past two years the 
Cook County (Illinois) Highway Department has been 
successfully experimenting with a specially treated sur- 
face that noisily alerts the driver to the danger of ap- 
proaching intersections. The built-in alarm consists of 
a 300-ft lane primed with liquid asphalt and overlaid 
with sufficient particles of screened slag to cause an 
audible rumble when a car rolls over it. 


Target date for opening the new Mont Blanc Tunnel 
is sometime in 1960? When completed, the 7.3-mile 
tunnel—linking Chamonix in France to the entrance to 
the Val d’Aosta in Italy—will be the longest highway 
tunnel in the world and will bring to five the number 
of all-year links across the Alps. It will cost $25,700,000 
and will bring in about $2,000,000 in annual tolls. There 
are thirteen other routes across the 775 miles of border 
connecting Italy, France, Switzerland, and Austria, but 
winter weather keeps them closed up to eight months 
of the year. Source for this is the September issue of 
World Highways. 


The Greenland ice cap may become the world’s deep 
freeze? For the past two years Army engineers have 
been blasting and drilling a great tunnel into the face of 
the Greenland ice cap and lining it with experimental 
storage chambers. In this place of dead cold, the tem- 
perature stays an even 14 deg F winter and summer. In 
addition to studying the practicability of under-ice stor- 
age chambers for crop surpluses and perishables, the 
project will seek to determine how much stress ice will 
stand. Lt. Col. Elmer F. Clark is commander of the 
Corps of Engineers’ Arctic Camp. 


A tremendous population boom is forecast? As the U. S. 
Bureau of the Census and planning groups see it, in the 
next eighteen years our numbers will be increased by 
60,000,000—more than the present population of the 
British Isles, France, Western Germany, or Italy. Re- 
gion-wise, the West and South will gain most of the 
new population, 18,000,000 and 15,000,000 respectively. 
Some 14,000,000 are expected to live in the Midwest, and 
the remaining 13,000,000 in the already overcrowded 
East. The increase will be the natural result of the high 
birth rate prevailing since 1948. 


An extensive crack has just been discovered in the 
ocean floor off Alaska? Coast and Geodetic Survey 
ships operating in Alaskan waters this summer have 
taken soundings (by electronic echo-sounders) that con- 
firm the existence of the crack. The trough, which had 
long been suspected, lies from 500 to 700 ft below the 
sea floor in the Gulf of Alaska. It is from 250 to 400 
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iniles long, and from 2 to 3 miles wide. The significance 
of the trough is that it is a possible spawning ground for 
the disastrous seismic waves that rush southward over 
the Pacific. 


Los Angeles now leads the nation in new construction? 
Contributing importantly to its building boom were the 
89,262 new dwellings—with a total building permit eval- 
uation of $1,579,600,000—put up last year. For compari- 
son, 15,000 more dwelling units went up in Los Angeles 
last year than were constructed in the entire state of 
New York, and about 10,000 more than in Texas and 
Pennsylvania combined. With a gain of more than 200 
new residents each day, Los Angeles by 1975 will have 
to provide office space, factories, and homes for 800,000 
additional residents. Local engineers do not expect a 
sudden rash of skyscrapers, despite recent repeal of the 
twelve-story height limit. 


Jarrah timber (a species of eucalypt) is almost inde- 
structible? Native to Australia, this useful tree is 
successfully grown now in twenty other countries. In 
addition to resisting decay, termites, and shipworms, it 
is fireproof to such an extent that in some parts of the 
world it is popular for chimneys. Jarrah wharf piles have 
been found sound after fifty years. For over half a cen- 
tury, moreover, traffic in the busiest districts of London 
and Paris has rolled over paving blocks of jarrah. Credit 
for this information to John Sidney, who writes about 
the eucalypt in the September 1957 issue of Natural His- 
tory. 


It was Benjamin Franklin who first advocated Daylight 
Saving Time? Back in Colonial times far-seeing Franklin 
had the idea of putting the clocks ahead as a means of 
saving money on candles. Speaking of time, most mem- 
bers doubtless know that Standard Time—with the 
staunch backing of ASCE—was adopted 74 years ago 
this November. 


The engineer in government employ is low man where 
salaries are concerned? The increase for this group in 
the four-year period, 1952-1956, was only 12 percent, the 
National Society of Professional Engineers reports in 
its 1956 Salary Survey. The competition for recent 
graduates is reflected in a 28 percent increase in the 
earnings of the preprofessional group during the same 
period. Findings for 1956 show that the chemical en- 
gineers came out best, with a median earning total of 
$11,000. Civil engineers, sadly enough, had the lowest 
median earning of any of the major branches with a 
figure of $8,750. The 1956 Salary Survey may be ob- 
tained from the NSPE headquarters, 2029 K Street, 
N. W., Washington 6, D. C. It will be $1.00. 
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FRAMEWORK OF THE FUTURE 
IS GOING UP Today! 


New “Savarin” Coffee Plant 
of Slim, Clean 

Precast Concrete 

is Functional Beauty 


@ This bright, light, efficient 
plant is proof of modern con- 
crete’s versatility, speed and 
economy of erection. The 130 
columns, 95 girders and 425 
purlins went up in just 7 work- 


ing weeks. 





D dable ‘I **, America’s first high ly st th 
CHECK THESE CONCRETE FACTS ependable ‘Incor merica’s first high early streng 


Here’s what architect and owner want in a 
new building. Here’s what precast and pre- 
stressed concrete gives them: where Today. Reg. U.S. Pat, 08 


cement, is a major reason why precast, prestressed buildings 


such as this are the Framework of the Future rising every- 


@ a maintenance-free, corrosion-free structure Architects: POMERANCE & BREINES, New York City 
@ elimination of fire hazard, hence favorable in- Structural Engineer: HARWOOD & GOULD, New York City 
surance rates General Contractor: WALTER KIDDE CONSTRUCTION COMPANY, New York City 


@ streamline, smooth surfaces easy to keep clean, Precast Sections: FORMIGLI CORPORATION, Williamstown Jct., New Jersey plant 


new-looking and sanitary 


@ flexibility for expansion through variety of 
shapes, sizes and weights made-to-order at no 
premium cost 

@ economy through speedy erection in days or 
weeks, from on-job or off-job casting plants 

@ immediate availability of units, produced as 
needed 

@ quicker starts, earlier finishes by using ‘Incor’ 


high early strength cement, in assembly line pro- 
duction through fast stripping and re-use of forms 








a 
wae iss ae —— 
Fou \ eS CORPORATION 
‘comENT ae Offices: ABILENE, TEX. . ALBANY, N.Y . BETHLEHEM, PA. 


As = ait a8 BIRMINGHAM + BOSTON ~- CHICAGO ~- DALLAS + HOUSTON 
‘ Tt 


INDIANAPOLIS + KANSAS CITY, MO. + LAKE CHARLES, LA. - NEW ORLEANS 
NEW YORK + NORFOLK + RICHMOND + SEATTLE + WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 


LONE STAR CEMENTS COVER 
CEMENT PRODUCERS : 21 MODERN MILLS, 47,900,000 BARRELS ANNUALCAPACITY 


THE EWTIRE CONSTRUCTION FIELD 
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A: the 1956 Annual Convention, a 
year ago, I emphasized the obvious 
truth that a President is better quali- 
fied to make his inaugural speech when 
he becomes an immediate Past Presi- 
dent. He will then have had a year’s 
intimate association with the Society’s 
membership, its Local Sections, com- 
mittees, and Board of Direction. The 
inaugural address which, nevertheless, 
was given under the title, “Forty Thou- 
sand Heads Are Better Than One” 
(C1vit ENGINEERING, November 1956, 
p. 33), dealt largely with what I then 
conceived to be the principal weak- 
nesses of ASCE, as enumerated in a 
large number of personal letters solic- 
ited from Local Section officers. 

My purpose then and throughout my 
tenure has been to concentrate on these 
soft spots in our Society—if indeed 
they are soft spots—in the hope that 
they could be either eliminated or 
strengthened this year, or that machin- 
ery could be set in motion for their 
ultimate elimination or strengthening. 

Now, one year, 89,000 miles, 45 Sec- 
tions, 35 states, seven countries, 800 
letters, 79 speeches and one grand- 
daughter later, I should like to report 
on progress in dealing with these 
weaknesses. 

On assuming the Presidency I dis- 
cussed, in order, the features of ASCE 
which my letter survey indicated most 
needed attention. It seems logical, as 
I leave office, to report on these mat- 
ters again in the original order of 
membership concern. I am determined 
to do this in relatively few words. The 
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ONE YEAR LATER 


keynote for the future will be struck 
by our new President. The dead past 
really should bury its dead. When the 
King is dead, I want to be the first to 
proclaim, and truly to mean, long live 
the King! 

Younger members 

During the year, the Society con- 
ducted a searching investigation and 
reexamination of its policies relating to 
Junior Members, who make up 44 per- 
cent of its total membership. An at- 
tempt was made to measure the de- 
gree of validity of the two most com- 
monly heard complaints: (1) that 
“Junior” is a poor designation for the 
first grade of membership, and (2) 
that we lose too many Junior Members 
—perhaps because of our unique up- 
or-out rule. 

This investigation was made by the 
Task Committee on Classification of 
Members, to which the Board assigned 
the project a year ago. The Committee 
has recommended sweeping changes in 
membership classifications. The five 
grades of membership would be re- 
tained. But the three principal grades 
—Junior Member, Associate Mem- 
ber, and Member—would be renamed, 
and changed somewhat in other ways. 
Juniors would be called Associate 
Members; Associate Members, Mem- 
bers; and Members, Senior Members. 
Only graduates from schools of recog- 
nized standing would be admitted as 
Associate Members. There would be no 
minimum age requirement, but transfer 
to a higher grade would be mandatory 


Address to be presented at ASCE Annual Convention, Oct. 16, 1957 


MASON G. LOCKWOOD, Retiring President of ASCE 


Partner, Lockwood, Andrews & Newnam, Houston, Tex. 
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within 12 years of graduation—with 
exceptions for military service. 

The Board caused these proposals to 
be widely publicized through regular 
Society media, and by direct mail it 
has solicited membership reactions 
through the Local Sections. The Task 
Committee is directed to review these 
returns and report finally in time for 
Board action February 24-25, 1958. 

If these reclassification amendments 
are adopted by the Board and by the 
membership, or if they are adopted in 
so far as the entrance grade is affected, 
the term Junior will be eliminated. 

A study made under the direction of 
the Executive Secretary, and carefully 
examined by the Task Committee, fails 
utterly to confirm the reported failure 
of the Society to attract and hold 
young engineers in numbers propor- 
tionally comparable to those recruited 
into AIChE, AIEE, AIME and 
ASME. The study uncovered these very 
significant but widely overlooked facts: 

Only ASCE has no student member 
grade and therefore limits students to 
membership in a Student Chapter. 

The percentage of graduating civils 
admitted to ASCE is much higher than 
the corresponding percentage for any 
of the other societies. 

Only ASCE requires professional ad- 
vancement—as measured by admission 
to the grade of Associate Member—as 
a condition of permanent membership. 

The up-or-out rule, which accounts 
for the proportionally higher losses 
from our Junior Member grade, is a 
quality-improving and stabilizing fac- 
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tor, a source of strength—not a weak- 
ness—in ASCE. 

The percentage loss from all but the 
entrance grade in ASCE is lower than 
for any of the other societies—not half 
as much as the average, in fact. 


Professional and economic 
advancement 


The professional committees operat- 
ing under the relatively new Depart- 
ment of Conditions of Practice have 
been increasingly active. All deal with 
the problems affecting either the pro- 
fessional or the economic advancement 
of civil engineers. Despite this in- 
creased activity, members in substan- 
tial numbers seem to want the Society 
to do more. Other members, though 
perhaps not so many, have criticized 
it for doing too much in this direc- 
tion. A reasonable conclusion is there- 
fore that ASCE has its programs of 
technical and professional activities 
rather well balanced. 

In response to the persistent demand 
for a more positive approach to ad- 
vancement, two years ago the Board 
put to work a Task Committee on 
Study of Economic Advancement Ob- 
jectives. This Committee has just com- 
pleted its work. It has just submitted 
its final report for Board consideration 
—on October 14-15, 1957—a series of 
recommendations for attainment of 
immediate and long-range objectives. 
These recommendations include: strong 
representation for the Society in Wash- 
ington, under the direction of head- 
quarters staff, and support for early 
profession-wide representation there by 
EJC; personnel increases for head- 
quarters staff as required for assistance 
to employers and employees in main- 
taining equitable classification and sal- 
ary schedules for civil engineers; mod- 
ification and upward revision of pres- 
ent fee curves; aggressive leadership 
for a unity organization representing 
the entire profession; and greater em- 
phasis on registration, public relations, 
higher quality of engineering education 
and professional relations. 


Communications and public relations 


Dissatisfaction with our system of 
internal communications should be— 
and I believe is—lessening. 

Vehicles such as the new and thor- 
oughly readable Annual Report, which 
now reaches every member, together 
with new and telling features on news 
of the Society in it periodicals and 
other publications, are beginning to 
satisfy the written-word aspect of the 
communications need. More regional 
meetings, better representation at Lo- 
cal Section and Faculty Adviser con- 
ferences, and especially much increased 
and better planned visiting by national 


46 (Vol. p. 692) 


officers and staff, are beginning to fill 
the oral need. 

In public relations, membership ex- 
pectation is perhaps somewhat unreal- 
istic. Yet the Society should be able to 
do better. The most encouraging as- 
pect of this situation, to me, is the fact 
that our staff is under the direction 
of an Executive Secretary who is 
exceptionally public-relations minded 
for an engineer. He has a good under- 
standing of people and, even more rele- 
vant, a previous record of high achieve- 
ment in public relations. There is forth- 
coming a staff-prepared manual on 
public relations for Local Section guid- 
ance, as well as other innovations. I 
believe noticeable improvement is im- 
minent. 


Membership apathy 

Apathy is an insidious disease to 
which some quarters of any large or- 
ganization are subject. It is infectious, 
and tends to spread. While it is seldom 
fatal, it often is devitalizing. Every ef- 
fort should be made to stamp it out. 

Despite the complaints heard about 
the apathy of too many of our mem- 
bers, I am convinced we are gaining 
ground in the Society’s determination 
to serve the membership better than 
ever before. If so, it matters little— 
though it is regrettable—that some of 
our members cannot be blasted out of 
their professional lethargy. 


Closer national-local relationships 


The complaint that relations between 
the national and local levels of our 
Society are not close enough will per- 
haps always be valid. Perfection here 
is as difficult as in a parent-child re- 
lationship. 

The national group—Board, commit- 
tees and staff—when well advised, will 
want to do nothing that can be done 
better by a self-reliant complex of Lo- 
eal Sections. But the family rules must, 
in the final analysis, emanate from the 
top. 

These inherent drawbacks notwith- 
standing, the Society unquestionably is 
making good progress in maintaining 
closer national-local relations. To the 
extent that there have been improve- 
ments in internal communications, 
there have been improvements here. 
The most effective step is the pre- 
viously mentioned much-increased, bet- 
ter-coordinated schedule of visits by 
staff and national officers. 

Unity of the profession 

I took office thinking that engineers, 
from frustration or boredom, were 
tired of talking about unity of the 
profession. But I was wrong, utterly 
wrong. They want to talk about it 
everywhere. If you do not bring it up, 
they will. Unity may never before have 
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been a livelier topic. Things they say 
about it are sometimes startling. Re- 
cently the President of a Local Section, 
before he had known me 15 minutes, 
bluntly asked: “What’s going on, have 
EJC and NSPE finally declared open 
warfare?” This recalls Garry Moore’s 
alleged quip: “There will be someone 
to criticize nearly anything you say on 
television these days. If you should say 
Happy Mother’s Day, someone will 
complain, ‘What’s wrong with him, 
doesn’t he like his Father?’ ” 

The unification struggle of the past 
fifteen years is a depressing record of 
unsatisfactory professional progress. 
This is a leadership failure. Yet all the 
leaders seem to have wanted unity as 
earnestly as the rank and file, who I 
am positive want it desperately. But 
highly placed representatives of oppos- 
ing concepts have too often only 
wanted unification on their own terms. 

There has been too much stubborn- 
ness, too little statesmanship. We have 
proved that the profession cannot be 
united that way. It is unrealistic op- 
timism to expect the impasse to be 
broken by the unconditional surrender 
of one or the other of these opposing 
concepts. Compromise is inevitable if 
true unification is inevitable. 

The engineers of this country appear 
to be quite unwilling to wait another 
generation for a satisfactory unity. 
The natives are restless. If we are 
really to have unity in our time, I be- 
lieve the instrumentality for it must 
be the structure of the going concern, 
Engineers Joint Council. 

Although not ideally at present, EJC 
does already officially represent some 
300,000 engineers. The National Society 
of Professional Engineers, the only ma- 
jor national society not yet affiliated 
with EJC, is growing rapidly in mem- 
bership and influence. It represents 
about 50,000 engineers, but that prob- 
ably is a bit less than 10 percent of 
the profession as a whole. Not even a 
professional optimist would predict 
that NSPE can represent a majority 
of the profession within our time. 

What then is more logical than that 
NSPE should join EJC now? Then all 
of us might begin to participate in the 
benefits of a very substantial unifica- 
tion. I believe NSPE will grow much 
faster as a member of EJC. 

Consider the alternate ideas for 
unity now. One is a three-headed unity 
device. ECPD would ride herd on the 
educational, EJC on the technical, and 
NSPE on the professional aspects of 
engineering. About this one, I only ask, 
Is it a step in the right direction? The 
other alternative would be for 200,000 
or so additional engineers to join NSPE 
right now, then to scrap EJC. About 
this I only ask, is it realistic? 
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CHESTER W. CAMBELL 


Chemical grouting has just been used 
successfully as an aid in constructing 
foundations for one of New York’s 
new and spectacular building projects. 
The structure, the Chase Manhattan 
Bank’s head office building, is set in 
from the lot lines on a 400 by 160-ft 
site in the block bounded by Nassau, 
Liberty, William, and what was Cedar 
Street. Each of its sixty stories has 
an area of 281 by 107 ft. The full 
area of the site is being excavated to 
bed rock and, in some places, extends 
into bed rock as much as 21 ft to 
provide useful basement space. A 
decked over plaza will surround the 
building. The elevation of the bottom 
of the excavated area will average 
about 85 ft below curb level. 

The first 20 ft of excavation below 
street level went through old founda- 
tion walls, basement floors and debris. 
Then, for some 20 ft below the bottom 
of the old building footings, the sub- 
soil consists of a varved red silt. Be- 
low this is a layer of hardpan filled 
with boulders and some lenses of 
sand. The next material encountered 
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President, The Foundation Company, New York, N. Y. 
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Chemicals seal foundation 


for New York building 


is Manhattan schist, the first few feet 
of which is rotten rock on top of bed 
rock of varying degrees of hardness. 
The varved red silt is a very fine 
water-bearing material that has the 
feel of liver and for that reason is 
known in New York as “bull’s liver.” 
While this silt is saturated with mois- 
ture, water does not readily pass 
through it. However, the entire mass 
will run and it is necessary to exclude 
it from the excavation about as water 
would be excluded. 

The layer of hardpan in some places 
is very dry, but in other places it 
contains lenses of water-bearing sand, 
which is very difficult to control. This 
sand will run and the water in it is 
free-running. The most difficult level 
is at the top of the rock where there 
is a mixture of boulders and sand 
along with cemented material form- 
ing hardpan. 

Since the entire area of the lot be- 
low street level is to be utilized for 
basements six stories below Nassau 
Street, the outside walls down to and 
into rock had to be so constructed as to 





General excavation of 400 X 160-ft site for Chase Manhattan Bank 
Building starts down through old building debris. 
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completely exclude all the difficult ma- 
terials described above. Many meth- 
ods of accomplishing this were con- 


sidered, including (1) pneumatic 
caissons (2) open-trench construction 
using dewatering systems, (3) freezing, 
and (4) open-trench construction with 
the use of chemical grouting to con- 
solidate the water-bearing strata. 

A look into the past history of deep 
foundations in this part of Man- 
hattan, indicated that pneumatic cais- 
sons had been generally used to reach 
bed rock. Probably the most nota- 
ble. example of earlier construction 
in the area is the Federal Reserve 
Bank, directly across Liberty Street, 
the foundations of which were con- 
structed by The Foundation Com- 
pany in 1922. For this work it was 
found necessary to use very high air 
pressure to reach bed rock. 

Many problems other than technical 
were encountered in selecting both the 
method and the contractor for the 
Chase Manhattan structure. The 
owner, after exploring the field, chose 
a cost-plus-a-fixed-fee arrangement for 
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FIG. 1. Subsurface conditions on Liberty Street side of building site are illustrated. Sand and gravel layers are danger- 


ously water-bearing. 
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constructing the foundations and con- 
tracted with a joint venture group 
made up of George M. Brewster & 
Son, Inc., Joseph Miele Construction 
Co., and The Foundation Company, 
the latter to act as sponsor and con- 
tract manager. 

Subsoil conditions vary from place 
to place over the lot. Ground profiles, 
Fig. 1, show that the water-bearing 
stratum was a major problem for the 
most part at the easterly end of the 
site, particularly in the northeast 
corner, where Liberty Street inter- 
sects William Street. The BMT Sub- 
way is under Nassau Street on the 
west side and the IRT Subway is 
under William Street on the east. 
Exactly in the center of the lot, east 
and west, were the foundations of the 
old Mutual Life Insurance Building, 
constructed in 1902. This was the sec- 
ond building in the city to have ex- 


FIG. 2. Section 
through exterior 
wall at one side of 
structure shows pro- 
vision for cross-lot 
bracing. 
1st basement Fin. Fl.. 
EL +51" 


-24 W 160 with cover plates 


terior walls placed on pneumatic cais- 
sons carried down to rock. Of course 
these old caissons were difficult to re- 
move, especially along building lines. 

Because of the subway construction 
and the deep foundations of the Mu- 
tual Life Insurance Building, practi- 
cally all the buildings in the area had 
been underpinned at some time, 
mostly by piles of 14-in. steel pipe 
jacked to rock or hardpan, cleaned 
out, and filled with concrete. In some 
cases, cast-iron cylinders of 36-in. di- 
ameter had been jacked down under 
the existing buildings. In the area 
immediately adjacent to the IRT Sub- 
way on William Street and off the 
former Cedar Street there were a great 
many wood piles under one of the old 
buildings. All these obstructions made 
excavation more difficult. 

General excavation down to El. 2.5 
which is just above ground-water ele- 
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vation, was done with power shovels. 
The entire area was mucked out ex- 
cept along the bordering streets where 
berms were left. Old caissons, outer 
basement walls, basement floors, and 
footings were blasted to break them 
up. When El. 2.5 was reached, the 
streets were protected by soldier beams 
driven approximately on the building 
line and connected by breast-boarding. 

As the berms were removed, the 
soldier beams and breast-boards were 
braced by wood struts held against 
the soil at about El. 0.0. 

After the perimeter of the lot had 
been protected and streets and sub- 
ways braced laterally, the next step 
was to get the outer walls down to 
and keyed into rock. Interlocking steel 
sheetpiling was driven in a series of 
boxes around the perimeter of the lot, 
starting at the west end. After the 
sheeting had been driven through the 
varved silt down to and into hardpan, 
the silt was excavated and the sheet- 
piling braced with steel wales and 
struts. When hardpan was _ reached, 
alternate boxes were continued down 
by soldier beams and breast-boards. 

Some strata in the hardpan are 
waterbearing and, especially at the 
eastern end of the area, a considerable 


Drill rigs from several sources were used to install casing of 
5%-in. diameter. Chemicals to solidify granular soil were 


depth of sand and gravel under the pumped through pipe installed inside casing. 


hardpan carries full hydrostatic head. 
Special chemical means to consolidate 
this is described below. 

When rock was reached, its excava- 
tion was carried out by line drilling 
using quarry bars and air drills. The 
rock was then blasted with small 
charges of dynamite and hand mucked. 
During the excavation done in the 
sheeted boxes down to rock, a small 
amount of water was encountered. 
This was removed by air-pumps dis- 
charging into the city sewer system. 
Air to run the pneumatic tools—driv- 
ing hammers, pulling hammers, 
pumps, and the like—was furnished 
by a battery of 600-cfs and 900-cfs air 
compressors. 

During the driving of sheetpiling, 
demolition work below street level and 
blasting, a very accurate record was 
made of vibrations. This was done to 
provide a record of movement and to 
assure that no damage could result 
to adjacent property. As the sheeted 
boxes reached firm rock, forms were 
placed inside them and the exterior 
building walls were concreted in sev- 
eral lifts. 

At the east end of the lot, where 
exploratory borings had shown the 
worst soil conditions, an experimental 
pit was installed in an effort to reach 
rock with an open cofferdam. This 
attempt was not successful. The test 
pit was started at El. +17, where 
40 ft AP-3 sheetpiling was set around 


Bracing holds BMT Subway under Nassau Street while adjacent area 
is excavated to rock. 
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Typical of well-braced cofferdams is 
this sheetpile box at southeast corner 
of lot. 


a 10-ft 9-in. square frame and driven 
into hardpan at El. —21. No difficulty 
Was experienced in digging out the 
“bull’s liver.” Excavation into hard- 
pan was first tried with breast-board- 
ing, but when a small flow of water 
and silt indicated caution, a second 
ring of steel sheetpiling was set inside 
the first, around a 6-ft 10-in. frame. 
This sheeting was driven into hardpan 
with great difficulty from El. —39 to 
El. —46, and excavation was con- 
tinued in the pit to El. —41, the 
sheeting being driven ahead, followed 
by excavation. At this elevation 
water and a small amount of sandy 
soil came into the excavation, warning 
of trouble. Also boulders were en- 
countered, embedded in the hardpan. 
It was evident that removal of the 
boulders would permit further move- 
ment of soil from outside the excava- 
tion. For this reason the attempt to 
excavate this test pit was abandoned 
and the pit partially backfilled. 

Soil solidification (the Joosten pro- 
cess) was tried around the test pit be- 
fore excavation for walls at the eastern 
end of the lot. This was done by drill- 
ing 12 holes around the upper sheetpil- 
ing, into which sodium silicate was 
pumped, followed by an intrusion of 
calcium chloride. These chemicals, when 
mixed in the ground, precipitate and 
form an insoluble crystalline solid that 
solidifies granular materials. The test 
was made to see if the soil could be 
solidified to an extent that would 
permit excavation to rock in the open. 
It was successful. Rock was reached 
by use of breast-boards only, a con- 
vineing demonstration that chemical 
solidification could be profitably used. 

For the general area, procedure was 
as follows: Two rows of holes were 
drilled around the outer perimeter of 
the eastern section of the lot just 
outside the steel sheeting line. Some 
300 holes were drilled in two staggered 
lines with the holes about 18 in. on 
centers. The theory was that when 


Pipes were installed about 18 in. on centers, in two 
rows, to carry “two-shot” chemicals for soil solidifica- 
tion. Casing pipe is in foreground. 
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Local intrusion of chemicals was used successfully to 
seal flow in isolated areas where required. Note mani- 


fold for two chemicals and air. 


solidification chemicals were injected 
into the soil they would penetrate 
out from the drilled holes about 2 ft 
radially, thus forming a somewhat 
continuous solidified wall around the 
entire eastern periphery of the lot. 

The holes were drilled down to and 
about 6 in. into rock by truck- 
mounted rigs using Hughes bits. A 
51%4-in. casing to hold out the silt 
and sand was installed down to hard- 
pan. Through the hardpan and down 
to rock the casing was 2% in. in di- 
ameter. No solidification was used on 
the lot side (inside) of the steel sheet- 
ing. When the holes were ready for 
injection, a 15¢-in. O.D. pipe was 
lowered to rock inside each casing and 
the casing was removed. A pressure 
of 150 psi was used to inject chemicals 
by the “two-shot” method. First the 
sodium silicate was injected, then this 
was solidified by an injection of cal- 
cium chloride. 

Each time a shot was pumped into 
the soil the injection pipe was with- 
drawn a foot or two, and the process 
was then repeated. There was enough 
foreign material around the injection 
pipe to seal it into the hole so that 
the chemical penetrated into the sur- 
rounding soil instead of rising. The 
amount of material pumped into the 
soil varied from hole to hole, depend- 
ing on the character of the immediate 
soil and its ability to absorb the chemi- 
cals. In the sandy soil, where the 
greatest trouble had been expected, 
large amounts of the chemicals were 
effective in penetrating the soil and 
setting it in a solid mass. 

After the chemical grouting had 
been completed the boxes at the east 
end of the lot were excavated in the 
same manner as those at the western 
end. The operation was a complete 
success, with only minor difficulties 
encountered in excavating to rock. In 
two areas where chemical grouting was 
not used some movement of sand de- 
veloped as the excavation was being 
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carried down. Chemical grouting was 
also used locally to seal off trouble 
spots. Total loss of ground on the en- 
tire job has amounted to about 5 cu yd. 

Chemical solidification proved very 
successful on the project and demon- 
strated beyond doubt that the process 
has merit in aiding in difficult ex- 
cavation such as was experienced on 
this job. A subcontractor, the Chemi- 
cal Soil Solidification Company of 
Chicago, was employed to do the 
chemical injections. A great deal of 
personal skill and “know-how” must 
be employed in the use of chemical 
grouting because there is no known 
way of checking exactly what has hap- 
pened in the soil. A man skilled in 
the use of the chemicals and their 
application can tell by “feel” when 
he has accomplished his purpose. One 
of the advantages of using the “two- 
shot” method is that immediately upon 
contact the two chemicals react and 
there is no time lost waiting for solidi- 
fication. 

As the boxes for the exterior walls 
were firmly founded on solid rock, 
forms were set within the boxes and 
concrete walls were poured. Pockets 
were formed in the walls to accom- 
modate the sets of cross-lot bracing 
at three levels, designed to become 
part of the permanent steel framing 
for the area below street level. These 
members (24-in. WF 160 with 14-in. 
by 14-in. cover plates cross-lot, and 
14-in. WF up to 426 lb the long way) 
are supported on steel piles driven to 
hardpan. See Figs. 2 and 8. 

The supports are extended down to 
the lowest elevation as excavation re- 
quires. Because no movement can be 
permitted in the exterior walls, the 
cross-lot bracing members are to be 
stressed by sets of four 300-ton hy- 
draulic jacks per pair of beams. Many 
interesting engineering problems are in- 
volved in this process alone, especially 
with members 400 ft long running 
from Nassau to William St. The com- 


pression of the members must be con- 
trolled so that movement will not 
displace the steel. Hot sun and cold 
weather also have to be provided for 
in a way that will prevent either over- 
stressing or understressing. Because of 
the deformation that will take place 
the stressing jacks will be placed in 
both ends of the steel members. 

Temporary members between the 
sets of permanent bracing must be 
accurately placed so that the full 
strength of the members will be ef- 
fective. All the temporary bracing will 
be removed as the permanent building 
steel is put into place. 

Working space on this job is so 
limited that three large steel pile- 
supported trestles will be built out 
into the excavation from Liberty 
Street, the only available access street. 
The support piles for these trestles 
also will have to be carried down to 
the bottom of the excavation as it 
proceeds. However, the engineers have 
designed the cross-lot bracing and its 
temporary lateral and vertical brac- 
ing in such a manner that after the 
first two sets are in place and braced 
they will form a truss that will span 
about 60 ft, giving some working space 
for the final hardpan and rock ex- 
cavation. 

Skidmore, Owings and Merrill are 
the architects for the entire project. 
Andrew Fischer, Jr., A.M. ASCE, man- 
ages the construction for the Chase 
Manhattan Bank. The foundations 
were designed by Moran, Proctor, 
Mueser and Rutledge, with William 
H. Mueser, M. ASCE, and Robert C. 
Johnston as the firm’s representatives. 
The superstructure design was done by 
Weiskopf and Pickworth. 


(This article is based on a paper pre- 
pared by Mr. Cambell for the ASCE 
Convention in New York, to be pre- 
sented at a Construction Division ses- 
ston presided over by Walter L. Couse, 
a member of the Division’s Executive 
Committee.) 
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HYDRAULIC BUTTERFLY VALVES 


T. obtain information on the butter- 
fly type of valve used in hydroelectric, 
water works, and modern steam pow- 
erplant installations, questionnaires 
were mailed to eighty manufacturers 
and users of this type of equipment. 
Users reported on 1,100 valves, and 
the following discussion is based on a 
study of their reports, many of which 
required much time and effort in prepa- 
ration. 


Valves for hydroelectric service 

Butterfly valves for hydroelectric 
service include those installed at inlets 
to turbine casings, as well as at the 
upper ends of penstocks. These valves 
normally operate in the wide-open po- 
sition, and most of them can be closed 
under full penstock velocity, serving 
as emergency shutoff valves as well as 
isolating valves. They vary in diame- 
ter from 42 to 324 in. (27 ft) and 
operate under heads as high as 1,132 
ft. Twenty valves of from 56- to 108- 
in. diameter operate under heads in 
excess of 700 ft, and eight valves of 
from 56- to 84-in. diameter, under 
heads in excess of 1,000 ft. 


Pressure for 
Clockwise rotation 


*- Tank return for 


We also find butterfly valves used 
as free discharge valves, in some cases 
as regulators, functioning in the par- 
tially open position. Sixteen valves of 
this type, most of them between 60 
and 96 in. in diameter, are function- 
ing satisfactorily under heads of 65 
to 294 ft. Others are used as guard 
valves for free-discharge valves of 
other types, and one was reported as 
functioning as a headgate at the inlet 
to a tunnel. Three high-head plants 
(over 1,000 ft) have butterfly valves 
at turbine inlets, as well as in branches 
of the penstocks adjacent to the tur- 
bines, where they serve as guard valves 
for the turbine relief valves and where 
they must close under double the ve- 
locity at the turbine casing inlets. Six- 
teen users reported on 330 valves in 
hydroelectric service. 

With low velocity and low head, 
such as are found at the upper ends 
of penstocks, where valve diameters 
are large and disks are comparatively 
thin, cylindrically shaped bodies are 
used. To compensate for the presence 
of the open disk in the stream, body 
diameters are often made slightly lar- 


Rotor - transmits 
torque to butterfly 
valve 


Stators 


\ 


aul 
“> Stationary 
cylinder 


clockwise rotation 
FIG. 1. At Hoover Powerplant, Bureau of Reclamation project on Colorado 
River, butterfly valve of 14-ft diameter is operated by hydraulic-rotor 
torque-drive unit invented by late P. A. Kinzie, standing on platform. 
Some 16 of these operating mechanisms (seen in Fig. 1) have given 
excellent service on turbine-inlet butterfly valves under 480-ft head at 


Hoover Dam over period of 20 years. 
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ger than that of the penstock. Short 
tapered penstock sections connect to 
the valve body. For the higher veloci- 
ties that are present where penstock 
connects to turbine casing, and par- 
ticularly for high-head plants, it is cus- 
tomary to introduce a tapered section 
between valve and casing, all or part 
of which may be in the body itself. 
This results in uniform acceleration of 
flow through the valve with the thick 
open disk in the stream, and minimizes 
hydraulic losses. 

About 85 percent of the bodies re- 
ported are of cast steel, cast iron being 
used for a few, as well as bronze for 
some small butterfly valves used as 
bypass valves on larger valves. Bodies 
as well as disks are of split construc- 
tion when, because of their size, trans- 
portation facilities or other considera- 
tions require it. Large bodies are rein- 
forced with exterior ribbing, and have 
extension pads or feet for mounting 
on a concrete foundation. Tapered 
flanges are sometimes used to facilitate 
removal of the body from the pen- 
stock, although no instances were re- 
ported of valve bodies being moved 





—dependability and low cost shown by survey 


out of position after once being in- 
stalled. 
Disks are usually lens shaped, with 

smooth external surfaces. Under high 

heads the disk becomes quite thick 

where the heavy transverse shaft is 

located. Proper streamlining of the 

disk surfaces reduces hydraulic losses. 

Disks are usually of the same material 

as bodies, and have internal ribbing. 

Shafts are usually made of forged 

steel, in a single piece, extending 

through the disk, and out through 

both bearings, with one end extended 

for connection to the operating mech- 

anism. This tends to equalize hydraulic 

thrust. The ends of the bearings, pro- 

jecting into the disk, are usually de- 

pended on to keep the disk properly 

centered. However, as both vertical 

and horizontal shafts are in general 

use, an external thrust bearing must 

be used on large valves with vertical 

shafts. One user suggests that it 

should be located on top of the valve 

body to avoid damage to the lower 

packing from any leakage through the 

lower shaft gland. Instead of a single 

shaft, two stub shafts, one at each 
Butterfly valves of 15'2-ft diameter were 
installed in 1953 at inlets to four turbine 
units in Palisades Power Plant, Idaho, 
under 241-ft head. Designed by U. S. 
Bureau of Reclamation, they have re- 
newable bronze seat rings with ad- 
justable ring in body. 


Butterfly valve of 27-ft diameter is one of several 
built in 1927 for Conowingo Development of 
Susquehanna Power Co. for operating head of 
89 ft. It is seen being assembled in shop of 
I. P. Morris Corp., now Baldwin-Lima-Hamilton 
Corp. In 30 years of operation, concrete surround- 
ing these valves has swelled and forced bodies 
out of round by % in. on the diameter. Concrete 
is now being chipped away to restore circular 
shape. 
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Of special interest is heavy weight, tripped by remote con- 
trol, which closes this 7-ft-diameter butterfly valve built for 
220-ft head by English Electric Co. for Hirfanli Plant in 


Turkey. Disk and body are of welded fabricated steel. Stain- 


less steel seat contacts rubber ring on disk. 


side of the disk, are sometimes used 
on valves of large diameter. 

Operating mechanisms are of many 
types and designs. Small valves may 
have these arranged for manual opera- 
tion only. Larger valves and those re- 
quiring quick closure require powerful 
mechanisms, many of which are elec- 
tric-motor driven with spur, bevel and 
worm gearing. Motors are usually lo- 
cated above the valve. Hydraulic op- 
erating mechanisms are preferred by 
many users, as water under pressure 
can be taken directly from the pen- 
stock, and is always available when 
electric current may be lacking in an 
emergency. The force created by either 
electric or hydraulic mechanisms is 
transmitted by a threaded spindle and 
operating nut, or by a piston rod to a 
heavy lever mounted on one end of the 
butterfly-valve shaft, rotating about 
90 deg to move the disk from open to 
closed position. Some mechanisms util- 
ize an oscillating nut or hydraulic 
cylinder with threaded stem or piston 
directly attached to the outboard end 
of the lever, while others employ a fixed 
nut or cylinder with a crosshead and 
guide, and linkage to the lever. 

Auxiliary manual operation is ob- 
tained by introducing a hand wheel 
and gearing with a clutch as a part of 
the electric operating mechanism. A 
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hand pump or a separate source of 


pressure-water supply, provides for 
auxiliary operation of a hydraulic op- 
erating mechanism when penstock 
pressure is not available. Some hy- 
draulic operating mechanisms make 
use of pressure oil from an accumula- 
tor tank equipped with an electric- 
motor-driven pump. Such an arrange- 
ment insures operation when electric 
current is interrupted, and is particu- 
larly desirable in locations remote from 
the powerhouse or when penstock pres- 
sure may become too low to insure 
positive valve closure in an emergency. 

Gearing and hydraulic cylinders are 
usually mounted on the concrete foun- 
dations adjacent to the valve body. 
Some prefer to mount the hydraulic- 
drive units directly on the valve, thus 
transmitting the reaction forces to the 
body without requiring heavy concrete 
anchorage and reinforcement. 

An interesting variation of the hy- 
draulic operating mechanism is the hy- 
draulic rotor torque-drive unit designed 
by the U. S. Bureau of Reclamation 
(Fig. 1). Some 16 of these have been 
in operation and have given excellent 
service on the turbine-inlet butterfly 
valves at Hoover Dam for a period of 
20 years. They have the disadvantage 
of high cost due to the use of metal 
seals. A rectangular oscillating piston 
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Typical piston drive operates the two butterfly valves at 
Bureau of Reclamation’s Eklutna Plant in Alaska. Valve 
diameter is 512 ft, head 820 ft. 


rotates in a two-compartment cylinder 
located on top of the valve body. It is 
believed that its seals could be rede- 
signed, based on the O-ring principle, 
materially reducing cost of future 
units. 

There are also instances of using a 
heavy weight, whose fall, when trig- 
gered, closes the valve, with a hy- 
draulic cylinder to cushion its drop, 
and to reset the valve in the open 
position. Automatic closing devices, 
such as paddles introduced into the 
penstock, or opposed pitot tubes, have 
been used to insure automatic closure 
in the event of excessive velocity such 
as that caused by a ruptured down- 
stream penstock or turbine casing. 
When hydraulic operating mechanisms 
are used, provision is often made for a 
mechanical stop, arranged to lock the 
butterfly valve disk in the closed posi- 
tion. 

Practically all hydroelectric butter- 
fly valves of modern construction in- 
corporate metal seal rings in their de- 
sign. These are replaceable, and con- 
sist of narrew rings of bronze, stain- 
less steel, or monel metal, set into 
grooves in both body and disk. One of 
them, either on disk or body, is usu- 
ally adjustable, to compensate for any 
variation from true circular shape of 
body at the time of installation, and 
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Vertical-shaft valve of 17-ft diameter 
Government by Baldwin-Lima-Hamilton 
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was built for Mexican 
Corp. Adjustable bronze 


seat ring on disk contacts renewable bronze ring in body. Note 


hydraulic operating mechanism on top. 


to permit taking care of wear or cav- 
itation after long use. Most of the 
valves reported are so equipped, and 
there is no record of the rings having 
worked loose. 

Ratio of adjustable disk rings to 
adjustable body rings appears to be 
about 3 to 1, although the adjustable 
body ring, with bolts and jackscrews 
operable from outside the body, is pre- 
ferred by some users as a disk adjust- 
ment can be an unpleasantly wet oper- 
ation inside a valve with full pressure 
against the upstream disk face. Nar- 
row flat seating surfaces are used, and 
the narrow contacting ring faces are 
usually finished at an angle of 10 to 15 
deg with the valve axis, with the disk 
at 90 deg to the valve axis. Only 45 
adjustments of metal seat rings were 
reported for 330 valves, some of which 
had been in continuous operation for 
30 years or more. 

Even with metal seats of the best 
design, some leakage is unavoidable, 
hence drain openings with suitable 
valves are located at the lowest point 
of the valve body, turbine casing, or 
penstock, downstream, and of sufficient 
diameter to dispose of the leakage. 
Table I gives a list of valves of dif- 
ferent diameters, with leakage in gal- 
lons per minute under heads up to 
1,155 ft for butterfly valves with ad- 
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justable metal seat rings. Number and 
diameters of drains and bypass valves 
are shown when given in the reports. 

In hydroelectric practice, butterfly 
valves, with the exception of those 
used for free discharge, are provided 
with bypass valves. Their use permits 
slow filling of the empty downstream 
turbine casing or penstock. Needle-type 
bypass valves are preferred for high 
heads, and ordinary gate valves per- 
form satisfactorily under the lower 
heads. Plug-type valves are sometimes 
used. A bypass, therefore, functions as 
a small free discharge valve. 

One interesting case was reported 
where needle-type bypass valves of 
11-in. diameter under 480-ft head be- 
came inoperable, the water having 
caused formation of a thick scale which 
filled the clearance spaces around the 
needles. They were replaced with small 
butterfly valves, which have been en- 
tirely satisfactory. 

Operation of these bypass valves, 
which are usually located above the 
butterfly-valve body to avoid collec- 
tion of sediment, may be by manual, 
electric, or hydraulic means, the latter 
two permitting of remote control. To 
insure the use of a bypass to fill an 
empty turbine casing or penstock, and 
thus equalize pressures before opening 
the main butterfly valve disk, a hy- 





TABLE !. Hydroelectric-type 
butterfly valves 


Data on leakage, drains, and bypasses 


No. and diam, 





Bypass VALVEes 





Drain VALves 





BuTrerRFLY VALVE 


Diameter 





180 150 b 

174 171 25 

168 128 15 

168 635 30 2-12” 
168 330 20 1-24” 

165 634 35 1-4” 






NGowouw 


> 
& 
to 
S 
to 


102 128 8 1-4” 
100 578 20 2-4” 
96 1000 60 1-8 1-8” 
96 160 20 

90 196 1 1-10 1-10” 
84 600 25 2-4” 
84 82 10 

84 1155 30 1-6” 
78 820 19 1-8” 1-6” 
78 830 20 10 1-10” 
78 330 19.7 

76 346 10 

76 290 10 

72 355 20 1-8” 1-8” 
72 230 6 1-4” 1-4” 
66 820 25 a 1-4” 
60 811 25 1-6” 1-8” 
56 820 8.3 1-8” 1-4” 





draulic operating mechanism for the 
main valve can be arranged to take 
pressure water for the opening move- 
ment of its hydraulic cylinder from 
casing or penstock on the downstream 
side of the closed disk. 


Valves for water works and 
steam powerplants 


In water works and steam power- 
plants we find butterfly valves per- 
forming a wide variety of services as 
shown by reports submitted by 15 
users of well over 700 valves. Diame- 
ters are in most instances within the 
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range of 6 to 96 in., and the operating 
heads largely within the range of 10 
to 300 ft. One manufacturer reported 
production of 10,000 butterfly valves 
of water works type, ranging in diame- 
ter from 4 to 96 in., about half of 
which were in the 24- to 42-in. diame- 
ter range. Ninety percent of this pro- 
duction includes valves designed for 
25-psi and 50-psi service, and less 
than 10 percent for 125-psi service. 
However, special valves, such as are 
found in hydroelectric service, appear 
in some of the larger pumping plants 
and dams used in transmitting and 
storing water in a few of the large 
water supply systems in the West. 

Butterfly valves find use in modern 
water works systems as shutoff or iso- 
lating valves, check valves on pumps, 
altitude valves, pressure regulating and 
throttling valves, flow regulators and 
free-discharge valves. One water works 
engineer states that the butterfly valve 
is an excellent operating valve and is 
rapidly replacing the gate valve in 
many areas of water works practice. 
Two engineers tell of the advantages of 
using butterfly valves to isolate pipe- 
line breaks because of their ease of 
closure under high velocity, and state 
that their ease of operation and low 
maintenance cost have made them 
highly satisfactory. 

One water works system reports the 
installation of six 48-in. butterfly valves 
at different elevations in the outlet 
tower of a large reservoir, some under 
150 ft of head. Another outlet-tower 
installation includes seven 54-in. but- 
terfly valves replacing older-type sluice 
gates. Larger filter and water-treat- 
ment plants also provide a field for 
these valves, one plant reporting 22 of 
them, of 12-in. to 48-in. diameter; 
another, 10 of 16- to 36-in. diameter; 
and another 24 of 18-in. diameter. 

Turning to modern steam-electric 
power plants, we find many butterfly 
valves used in the condenser-cooling- 
water circulating systems. One com- 
pany reports 33 of them in 8 plants, of 
36- to 96-in. diameter. Another shows 
162 in 7 plants, of 54- and 66-in. diam- 
eter. They are located at the pump 
discharge and at inlets and outlets to 
condensers, and the outlet valves func- 
tion in the partially open position as 
discharge regulators. 

In general, we find pressures lower, 
velocities lower, and valve diameters 
less, than for valves used in hydro- 
electric service. Likewise there is a po- 
tential market for the water works 
type of valve that greatly exceeds that 
in the hydroelectric field. As a result 
of this situation, a committee of the 
American Water Works Association, 
made up of representatives of both 
manufacturers and users, has in the 
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past few years formulated and pub- 
lished a complete set of Tentative 
Standard Specifications on both metal- 
seated and rubber-seated butterfly 
valves covering a range in diameter of 
from 3 in. to 72 in. Rubber-seated 
valves are classified for 25-, 50- and 
125-psi service, and metal-seated valves 
for 25, 50, 100, 150, and 200 psi. There 
is also a further classification as to 
maximum velocities of 8 and 16 fps 
for rubber-seated valves, and 16, 25, 
35 and 60 fps for metal-seated valves, 
as well as for free discharge under the 
different specified pressures. 

Face-to-face length of body, flange 
thickness, minimum body shell thick- 
ness and minimum shaft diameter are 
specified, as well as minimum operator 
torque for most adverse conditions and 
minimum seat .thickness for the rub- 
ber-seated valves. Requirements for the 
design of the different parts are given, 
including manual, electric, hydraulic 
and pneumatic operating mechanisms, 
as well as for shop performance, leak- 
age, and hydrostatic tests on the valves 
themselves. The work of this commit- 
tee has already gone far toward stand- 
ardizing and simplifying the manufac- 
ture and purchase of this type of 
equipment. 

Normal body design is cylindrical 
and the axial length varies from over 
twice the diameter for very small sizes, 
to 25 to 60 percent of the diameter 
for the larger valves, depending some- 
what on the operating pressure. Foun- 
dation feet or brackets are rarely used, 
the body being supported by adjacent 
pipe sections. Bodies may be of cast 
iron, cast steel, or fabricated steel and 
are normally flanged for connection to 
adjoining pipe. The internal surface of 
the body is machined to receive metal 
or rubber-seat rings, and machined 
hubs or housings are cast or fabricated 
integral with the body to receive the 
bearing sleeves. The standard specifi- 
cations require stainless-steel shafts 
which may be made in a single piece 
extending through the disk, or may con- 
sist of two “stubs” inserted at each 
side of the disk. In any case, a bearing 
must be located out beyond the stuf- 
fing box gland at the end of the shaft 
which connects to the valve operator. 

Shafts are usually located with their 
axes either vertical or horizontal, are 
provided with suitable thrust bearings 
or surfaces to center the disk, and are 
fixed to the disks by keys, dowel pins, 
or taper pins. Disks are normally of 
cast iron, cast steel or fabricated steel, 
lens shaped, and with internal ribbing. 
Valves may be buried in the ground, 
not requiring concrete valve pits. 

Two types of seats, rubber and met- 
al, are used in these water-works-type 
valves. In the rubber-seated valve, a 
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ring of rubber of specified thickness is 
cemented or vulcanized to the body 
at the point where the disk seats 
against it. It is sometimes set into a 
machined groove in the body, and 
either clamped in place by metal seg- 
ments, or extended to cover the in- 
terior surface of the body and flanged 
at each end to form gaskets for the 
body flanges, thus serving to clamp 
the rubber spool-shaped ring in place. 
Rubber rings may be reinforced with 
fabric and may be used with disks 
that seat at 90 deg or at an angle. In 
the latter case they must be wider than 
for 90-deg seating. The seating edge of 
the disk is required to have a covering 
or facing of stainless steel, monel metal, 
or bronze. Sprayed metal seating sur- 
faces are not permitted. 

In the metal-seated valves, bronze, 
babbitt or monel seats are required 
and are normally attached to the valve 
body, and disks are provided with 
seating edges of stainless steel, monel 
metal, or bronze. Disks may seat at 
90 deg or at an angle, sprayed metal 
seats are not acceptable, and disks 
with stainless-steel seating edges are 
not permitted when body seats are of 
bronze. Adjustable mechanical stops are 
used to prevent overtravel of the disk 
and to properly center it in both closed 
and open positions. Adjustable metal 
seat rings are seldom if ever used. 
Seating surfaces are normally applied 
by welding instead of by mechanical 
attachment with screws or bolts, such 
as we find in the butterfly valves de- 
signed for hydroelectric service. 

Operating mechanisms are of the 
manual, electric, hydraulic, or pneu- 
matic type, depending on the type of 
service required. Automatic controls 
are in general use, particularly for such 
types of service as check valves on 
pumps, flow and pressure regulators, 
and altitude valves. 

Rubber-seated butterfly valves are 
so constructed that no leakage what- 
ever occurs through them when closed. 
Seats are replaceable at the site of 
installation. The standard specifications 
for metal-seated valves contain a table 
listing maximum permissable leakage 
for valves of different diameters under 
different pressures. 


Tests and repairs 


For all types of butterfly valves 
certain shop tests are usually specified. 
A hydrostatic test is required under a 
pressure of from 150 to 200 percent 
of the operating head for valves used 
in hydroelectric service. The standard 
hydrostatic test pressure for the water 
works type is 200 percent of the speci- 
fied shutoff pressure. Leakage tests are 
also required to determine whether 
leakage between closed disk and body 
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under operating pressure comes within 
the specified or guaranteed amounts. 
For rubber-seated butterfly valves, the 
body is placed with flange faces hori- 
zontal, disk closed, and upper surface 
of disk covered with a pool of water 
under no pressure. Air pressure equiva- 
lent to the operating pressure for which 
the valve is designed, is built up under 
the disk, and no leakage is permitted 
as evidenced by rising air bubbles in 
the water on top of the disk. Perform- 
ance or operating tests are also carried 
out in the dry to demonstrate that 
the operating mechanism and other 
valve parts work properly. 

For 330 butterfly valves in hydro- 
electric service over a period of 15 to 
35 years, only 21, or about 614 per- 
cent, have required any adjustments 
or repairs. Five of them, not provided 
with renewable or adjustable seats, re- 
quired building up of seating surfaces, 
or scraping after 14 to 26 years of 
service. Of the valves with adjustable 
seat rings, two required adjustment on 
five occasions during an operating life 
of 25 years, and two had seat rings 
adjusted three times in an operating 
period of 31 years. A 72-in. valve in 
service 90 percent of the time for a 
period of 25 years under a 646-ft 
head was repaired four times because 
of excessive leakage. Bronze seats were 
built up and later replaced with stain- 
less steel. Leakage was reduced from 
over 15,000 gpm to 15 gpm. Other 
valves required only one or two seat 
adjustments during 25 to 35 years of 
service, and no repairs whatever. Two 
78-in. free-discharge butterfly valves, 
operated in a full or partially open 
position under a 270-ft head for a total 
of about 2,400 days since their instal- 
lation 25 years ago, were repaired only 
once by welding cavitation holes in 
their seat rings. 

For water works valves, one user 
reports replacement of rubber body 
seats on 4 of 33 rubber-seated valves 
in service 9 years, and replacement 
of one rubber body seat on a valve in 
service for 4 years. Another organiza- 
tion, with 35 rubber- and metal-seated 
valves, many in service for 20 years or 
more, reports no adjustments or re- 
pairs. Another large water works or- 
ganization reports no repairs on 160 
valves, and renewable metal-seat ad- 
justments averaging once in 10 years 
of continuous operation. 


Coefficient of discharge 


A few of the reports submitted con- 
tained information on discharge coef- 
ficients. Such data as were received 
showed a variation between 0.65 and 
0.845, with an average of 0.77, this 
being the ratio of actual discharge to 
the theoretical discharge of a full cir- 
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cular jet of a diameter equal to that of 
the valve outlet. The higher coefficient 
applied in general to valves operating 
under low heads where the disks were 
comparatively thin in proportion to 
the diameter. One report on a 78-in. 
free-discharge valve under a 255-ft 
head, shows a coefficient of 0.91, based 
on the net open area of the valve. 
Instead of giving a discharge coeffi- 
cient, several of the reports gave the 
head loss through their valves as being 


one quarter of the velocity head, or 
72 


2 in where H equals head loss 


29’ 
in ft; V, velocity of water column in 
fps based on gross area of valve; g, the 
gravity acceleration of 32.2 ft per sec 
per sec; and K, a constant, usually 
0.25. 

A formula often used to calculate 
the flow through a free-discharge but- 
terfly valve is Q = CAv/ 2 gh, where 
Q is the discharge in cfs; C, the co- 
efficient of discharge (about 0.93); A, 
the net open area is sq ft; g, the grav- 
ity acceleration of 32.2; and h, the 
effective head (velocity head plus pres- 
sure head) at the valve in ft. 


Torque for free-discharge valves 


Tests on several free-discharge but- 
terfly valves indicate that the maximum 
operating torque occurs when the disk 
face is at an angle of 25 deg with the 
valve axis, or 65 deg from the closed 
position. Greater torque is required for 
opening than for closing. The formula 
developed by E. A. Dow, M. ASCE, is 
often used to calculate this torque 
and is expressed as T K V’ D’, 
where T' is torque in ft-lb; V, velocity 
in fps; and D, diameter of valve in ft. 
K seems to vary for different velocities 
but is often assumed as 0.10. 

Engineers of the Pacific Gas & Elec- 
tric Co. found a K value of 0.08 for a 
78-in. free-discharge butterfly valve 
under a 278-ft head. Other tests indi- 
cated a lower value of K under higher 
velocities. They developed a formula, 
T = V** D*, in which bearing friction 
and loss due to the efficiency of the 
operating mechanism must be added ‘a 
determining the total operating mo- 
ment. 


Conclusions 


The hydraulic butterfly valve, when 
properly designed for a specific func- 
tion in hydroelectric projects, as well 
as in water works and steam power- 
plant service, is an exceedingly versa- 
tile piece of equipment. It has held 
its position in the hydroelectric field 
for many years, where within its field 
of usefulness it has superseded other 
and more expensive types of valves. 
Its comparatively low initial cost, as 


well as low maintenance cost, and its 
favorable characteristics in relation to 
water flow and to different methods of 
operation, are very definitely in its 
favor. 

These same features in the water 
works type of valve, combined with 
the simplification resulting from stan- 
dardization, will undoubtedly result in 
a definite increase in its use in the next 
few years, for this type of service. It is 
suggested that designers in these two 
fields investigate the possibility of 
using valves of the butterfly type be- 
fore adopting other, and perhaps more 
expensive types of valves to meet their 
performance requirements. 

The writer wishes to extend his 
thanks and appreciation to the follow- 
ing who, by their willingness to devote 
considerable time and effort to answer- 
ing his questionnaire, have contributed 
greatly to any value this article may 
have. 


Manufacturers 


Allis Chalmers Manufacturing Co., Milwaukee, 


is. 

Baldwin-Lima-Hamilton Corporation, Philadel- 
phia, Pa. 

Builders-Providence Co., Providence, R. I. 

English Electric Co., Rugby, England 

Newport News Shipbuilding & Drydock Co., 
Newport News, Va. ; 

Pelton Water Wheel Co., San Francisco, Calif. 

Henry Pratt Company, Chicago, IIl. 

W. S. Rockwell Company, Fairfield, Conn. 

S. Morgan Smith Co., York, Pa. 

Todd Shipyards Corporation, Seattle, Wash. 

— Electric Corporation, Sunnyvale, 


alif. 
Willamette Iron & Steel Co., Portland, Ore. 


Users and Consultants 
Black & Veatch, Consulting Engineers, Kansas 
City, Mo. 
Carolina Power & Light Co., Raleigh, N. C. 
= Department of Public Works, Chicago, 
Ill. 


Detroit Department of Water Supply, Detroit, 
Mich. 


a 5 Bay Municipal Utility District, Oakland, 

alif 

Ebasco Services, Inc., New York, N. Y. 

Fay, Spofford & Thorndike, Boston, Mass. 

= City Water Department, Kansas City, 
Mo. 

Los Angeles Department of Water & Power, 
Los Angeles, Calif. 

Metropolitan Water District of Southern Cali- 
fornia, Los Angeles, Calif. 

Minnesota Power & Light Co., Duluth, Minn. 

Pacific Gas & Electric Co., San Francisco. Calif. 

Pacific Power & Light Co., Portland, Ore. 

ea Water Department, Philadelphia, 


‘a. 
Salt River Project, Phoenix, Ariz. 
Seattle City Light Department, Seattle, Wash. 
— California Edison Co., Los Angeles, 
au 
Spokane Water Department, Spokane, Wash. 
Tacoma Dept. of Public Utilities, Tacoma, 
Wash. 
Tennessee Valley Authority, Knoxville, Tenn. 
S. Engineers, Chief of Engineers Office, 
Washington, D. C. 
U. S. Engineers, District Office, Mobile Ala. 
U. S. Engineers, District Office, Norfolk, Va. 
bs 3 Engineers, District Office, Riverdale, N. 
Jak. 
U. S. Engineers, District Office, Vicksburg, Miss. 
U. S. Bureau of Reclamation, Denver, Colo. 
Utah Power & Light Co., Salt Lake City, Utah 
Washington Water Power Co., Spokane, Wash. 
G. White Engineering Corporation, New 
York, N. Y. 


(This article is based on the paper pre- 
sented by Mr. Mahon at the Hydraulic 
Division Conference at M.I.T. in August 
1957, at the Session on Design, presided 
over by Prof. Wallace M. Lansford, 
Chairman of the Division’s Executive 
Committee, and by Prof. L. J. Hooper, 
Chairman of its Committee on Design.) 
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Financial management in construction 


Dun «& Bradstreet reports that 1,834 
construction firms failed in 1956. 
These failures involved more than 
$100 million of unpaid liabilities, an 
increase of 30 percent over 1955. It is 
significant that they represent almost 
15 percent of all business failures. The 
companies that failed, plus others that 
are at present on the road to failure, 
have caused a serious downward trend 
in profit margins in the construction 
industry. The 1953 tabulations of con- 
struction corporations, by the United 
States Treasury Department, show a 
net profit after taxation of only 1.5 
percent, considerably lower than in 
1952 when 2.4 percent was earned. 

According to Dun & Bradstreet, the 
main reasons for construction com- 
pany failures and adverse profit trends 
are: 

1. The fundamental mistake of un- 
dertaking work for which the con- 
tractor lacks experience and knowl- 
edge. 

2. Bidding on and accepting work 
with greater financial responsibility 
than the contractor is able to meet. 

3. Record keeping that does not 
properly provide for current follow-up 
of the work in progress. 

4. Inability to relate or otherwise 
understand cost information when it 
is made available. 

5. Inadequate markup in pricing a 
job in relation to the total funds em- 
ployed. 

Note that of the five causes of fail- 
ure, four are directly matters of finan- 
cial management. Now let us consider 
the role of management’s financial 
team. 

First, it must be remembered that 
behind every business activity lies an 
investment of some kind, which is 
expected to show a profit. Second, 
someone must be responsible for this 
business function. The financial team, 
therefore, becomes the custodian of 
the invested funds, responsible for 
their profitable use and for a return 
on total funds employed. 
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There is nothing new about this. It 
is a time-tested method of measuring 
the effectiveness of management. Cer- 
tainly if a contractor’s return is not 
greater than that of a straight mone- 
tary investment, he is not being fairly 
compensated for the construction 
risks involved in his work, nor is he 
providing for a reasonable safety mar- 
gin for cost overruns or other contin- 
gencies. 

Briefly then, we must go one step 
further than the customary profit-to- 
cost index of the job and look at the 
relation of profit to total funds em- 
ployed. To emphasize the several im- 
portant factors which must be con- 
sidered—such as home office expense, 
taxes on income, the relation of job 
cost to markup, and the relation of 
the amount of time that funds are 
needed to job cost—full equations for 
return on total funds employed are set 
forth in Table I. 

In this era of specialization we are 
inclined to believe that these matters 
are for the sole consideration of the 
financial staff. In reality however, the 
engineer, the estimator, the project 
manager, and the job superintendent, 
those who directly use the company’s 
funds, all are as much involved and 
concerned as the controller and his 
staff. In short everyone responsible for 
the company’s work should comprise 
the financial management team. 

Essentially there are three impor- 
tant elements in which all members 
of the team participate: the pre- 
planned use of funds, the responsibil- 
ity for their use, and their control 
during all stages of the job from 
award to completion. 

The pre-bid meeting of this group, 
formal or informal as it may be, estab- 
lishes the final planning for each 
project. Many of the basic causes of 
construction company failures origi- 
nate at this point with little chance of 
later correction. 

At the pre-bid meeting a consistent 
pattern of questions usually arises. 
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These can be divided into two general 
categories. First, there are the ques- 
tions which are meant to ascertain 
the cost of the permanently installed 
materials called for by the plans and 
specifications, plus the cost of the re- 
curring daily operating expenses, such 
as labor, fuel, supplies and temporary 
facilities. A well informed estimating 
department is the best assurance that 
these costs will be fully recovered in 
the contract price. In the second cate- 
gory of questions are those which aid 
in setting the bid price for the work. 
Knowingly or not, these queries are 
the key to any successful business if a 
sound relationship is kept between 
sales, profit and funds employed. The 
questions most often heard are: 

1. What will be the average job in- 
vestment and how long will these 
funds be needed? 

2. What is the recommended mark- 
up? 

3. Will the resulting bid price place 
us in a favorable competitive posi- 
tion? 

4. Can we be satisfied with a lower 
markup in order to meet competition? 

5. What salvage value has been 
put on the construction equipment? 

Too many times, however, prior to 
bidding, the answers to these ques- 
tions are not properly related, one to 
another, to provide a common de- 
nominator—return on total funds em- 
ployed. 

Unless certain prior ground rules 
are established, decisions reached in 
this planning stage may be meaning- 
less. For example, you must know 
what percentage return your company 
needs on the funds employed, before 
you can intelligently set the job mark- 
up. In the construction industry, over 
a period of years, earnings after taxes 
have averaged between 8 percent and 
10 percent of total assets. Since almost 
40 percent of all construction compa- 
nies included in these percentages re- 
ported no taxable income, the returns 
for the successful ones must be con- 
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Table I. Equations for return on funds employed 


(Job markup 


Estimated job cost 


Estimated job cost 
Total funds employed * No. years needed 


Effective markup X Effective use of funds 


siderably higher. This percentage re- 
turn must be set by each individual 
contractor’s requirements. 

The source, availability, and cost of 
the funds needed should be given the 
same consideration that the survey 
team and estimator give to the 
source, availability and cost of aggre- 
gate or any other material. If funds 
must be borrowed, the team needs to 
know this so it can include the interest 
expense in the estimate. At the same 
time the contractor should deter- 
mine the maximum total of funds he 
can make available, then pass up the 
expense of estimating on projects that 
add up to more than this amount. 

Similarly a limitation should be 
placed on the proportion of job mark- 
up that will be returned in the form 
of residual equipment. It is extremely 
difficult, as some contractors have 
found, to pay salaries and Uncle Sam’s 
share of the profits with a leftover 
crane or bulldozer. 

In Example A of Table II, the re- 
sults of a hypothetical pre-bid meet- 
ing indicate a cash return of 15 percent 
per year on funds employed after all 
home office expense and taxes on in- 
come are paid. In this example it re- 
quires a 100 percent return on funds 
needed at the job markup level of 20 
percent. 

In Example B, it was necessary to 
reexamine the markup, ultimately 
concluding that a competitive price 
could carry not more than a 10 per- 
cent markup. Merely by reducing the 
markup 50 percent, the return per 
year on the funds employed has been 
decreased from 15 percent to only 5 
percent. This is dangerously low; it 
does not allow an adequate safety 
margin. 

Example C is shown to stress the 
importance of the relationship of 
equipment cost and salvage value. In 
this instance, the contractor has used 
the same markup of 10 percent but is 
willing to take 60 percent of it in the 
estimated residual value of the equip- 
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. 
Table Il. Four examples worked out, in percent 
EXAMPLES 
Items A B ( D 
Hotiated Cogi. ahc e ct etwwes 100 100 100 100 
Job markup: 
eS eee ee ee a 20 10 4 10 
Equipment profit .......-2-+ceec-e . - 6 - 
= Effective Pi CR 5, 5. oo oe 6 484 Sie Se 20 20 20 J 10 
markup .. (1) Time funds are needed, years .......-. 2.5 2.5 2.5 1.5 
Home offices expense .... sce cceese ) 5 5 5 
Income C60 PRUE so 6 0 kas be eH Ho 0 50 50 50 
= Effective use ‘ 
of funds . . (2) Return per year on funds employed: : 
oR ae eae ee ae ae ee 15 ) 1 15 
ERS a ee er ae ee ee ee - 6 - 
= Percentage re- 
turn on funds Return on funds employed at 
employed . (3) Pe ee eae are re ea ee 100 50 50 100 


ment. As a result, in order to pay his 
home office expense and taxes, he must 
borrow money if he has trouble in dis- 
posing of the equipment or decides to 
retain it for future use. This problem 
is one that is often overlooked in prop- 
erly setting the cost of equipment and 
its relation to job markup. Continua- 
tion of this policy can only lead to 
eventual failure, although during in- 
terim years it may appear profitable. 

In Example D, the contractor has 
set a 15 percent target return per 
year on funds employed. To achieve 
this and still permit making a com- 
petitive bid at a 10 percent markup, 
the money needed is re-examined to 
determine if the amount can be re- 
duced 50 percent and the length of 
time cut from 21% to 114 years. While 
this reduces the dollar profit, a corre- 
sponding downward adjustment in the 
required funds permits investment in 
other work so that the net dollar re- 
turn will remain the same. On the 
other hand, if the contractor finds he 
cannot make adjustments to yield a 
satisfactory return, it may be to his 
advantage not to bid. 

In order to avoid the hazards of bid- 
ding on every project as a basis for 
growth and expansion, I recommend 
that each job be examined to deter- 
mine whether it will impair, maintain, 
or improve the overall company re- 
turn on total funds employed. 

Lack of a definite fixed responsibility 
for profit is one of the major omis- 
sions of the modern construction or- 
ganization. The estimator knows he is 
expected to arrive at competitive 
prices to maintain a high contract vol- 
ume and backlog. Likewise, the project 
manager knows he is expected to pace 
the construction of these projects with 
the estimated progress schedules. Both 
of these men must conduct their work 
so as to produce a profit. The blame 
for unsatisfactory results, often tossed 
from one to the other, can be largely 
eliminated if these two resolve their 
differences and agree on job progress, 


methods, and other conditions in the 
pre-bid planning phase. The final esti- 
mate then represents the agreed-upon 
goal of the financial management team 
and transfers profit responsibility to 
the project manager. 

The project manager, therefore, 
must provide himself with in-progress 
control information. Complete and 
timely control reports of performance 
compared to the final pre-bid estimate 
are the only effective means of measur- 
ing financial progress. While there are 
many reports that are useful to the 
project manager the following are con- 
sidered essential. 

1. The Commitment Report is in- 
tended to show procurement perform- 
ance as compared to the estimate. As 
procurement may run between 60 and 
80 percent of total job cost, early and 
frequent reports of overrun in these 
costs can lead to substitutions or other 
cost-saving methods. 

2. The Progress and Labor Report 
is intended to measure physical accom- 
plishment of the major work items to- 
gether with the work force required 
to reach the reported stages of com- 
pletion, as compared to the estimate. 

3. The Interim Cost Analysis is in- 
tended to examine the full scope of the 
project at various stages of comple- 
tion, including cost and progress to 
date, with considerable emphasis on a 
comprehensive and objective forecast 
of the cost to complete. 

4. The Cash Flow Analysis is in- 
tended to forecast the requirement for 
funds and to carry out the planned use 
of them within the limits of the esti- 
mate. 

Information from such reports is val- 
uable only if used. It is imperative that 
the reports be made available promptly 
after each cost period, that they be 
studied thoroughly, and that the indi- 
cated action be taken at once. 


(This article is based on a paper to be 
presented by Mr. Bloom at a Construc- 
tion Division session at the New York 
Convention.) 
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Contractors have different ideas on 


FORMS FOR CABLE-SUSPENDED 





Similar hangars, side by side at New 
York’s International Airport (Idlewild), 
employ completely different methods for 
forming a folded-plate roof of post-ten- 
stoned lightweight concrete. On both 
these hangars the roof ts cable-suspended 
from a central core to provide a struc- 
ture some 400 ft wide and 630 to 816 ft 
long, with a completely open space 140 
to 160 ft wide on each side, to accom- 
modate a dozen of the largest planes. 
There are many unusual things in the 
design and methods of construction of 
these hangars, but differences in roof 
forms are outstanding. The folded-plate 
roof design makes it necessary to lower 
the forms 6 ft to move them. Since the 


hangar roofs are 35 to 65 ft high, and 
there are 22 to 28 similar roof sections, 
traveling falsework is economical. Bal- 
ancing the load on the two sides of the 
center section, and a rush schedule, have 
required four sets of forms for each 
structure. 

The hangar for Pan American Airways 
is being built by Corbetta Construction 
Company, using timber falsework with 
an inclined rail system for lowering it 
6 ft for clearance under the folded-plate 
roof. Nearby a similar hangar is being 
constructed by Grove, Shepherd, Wilson 
& Kruge, Inc., for the Port of New York 
Authority, to be leased to Trans-World 
Airlines. Forms for Grove were designed 





Pan American Airways hangar 


CHARLES J. PROKOP, Vice President, Corbetta Construction Co. Inc., New York 


Pan American World Airways is es- 
tablishing major base facilities at the 
New York International Airport. The 
main buildings under construction (all 
of reinforced concrete) are an office 
building, two wings, and a large hang- 
ar. Of this group of buildings the 
hangar is the most interesting from the 
construction point of view. 

The hangar has a three-story center 
section 100 ft wide and 630 ft long, 
and a folded-plate, cable-supported, 
post-tensioned roof slab extending 130 
ft from each side of the center section. 
Clearance under the roof at the hinge 
is 35 ft, rising to 53 ft at the outer end. 
The door arrangement extends the 
floor space to 140 ft, providing a total 
width of 380 ft for the hangars and 
center section. 

Spanning the 100-ft-wide center sec- 
tion above the roof are 30-ft-high walls 
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spaced 30 ft on centers that carry ties 
across their top for cables supporting 
the folded-plate hangar roof. These 
walls double as a beam to support the 
roof of the center section and make it 
possible to hang the second and third 
floors as desired. In part of the build- 
ing the lower floor is left completely 
free of interior columns, the floor above 
being hung on rods from the wall over- 
head. In other areas, floors are sup- 
ported on columns so that the third 
floor is open for storage. Some spaces 
between the walls above the center- 
section roof are enclosed for use as 
mechanical equipment rooms. 

A tension tie across the top of each 
of the walls spanning the center sec- 
tion is made up of 24 bars, 15% in. 
square, welded to two 214-in-thick an- 
chorage plates at each end to receive 
the four 214-in. cables that support the 
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outer end of the roof, post-tensioning 
the roof concrete. The folded-plate- 


. style roof is corrugated about 5 ft 6 in. 


deep, with decks and valleys 9 ft wide 
connected with sloping sides at about 
5 on 6. The deck, which is of light- 
weight concrete, is 434 in. thick. At 
supports the concrete is thicker. 

After studies had been made of sev- 
eral methods of constructing a travel- 
er to suit this type of construction, a 
method was selected based on the prin- 
ciple of two wedges. This is often used 
in construction as it permits the rais- 
ing or lowering of heavy loads with a 
minimum of special equipment and 
materials. Four travelers were con- 
structed of wood, fabricated and 
erected at the job site, each traveler 
to support a hangar-roof section 60 ft 
wide and 130 ft long. Each traveler 
has separate lower and upper wedge 
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HANGAR ROOF 


by Timber Structures, Inc., using lam- 
inated timber beams with a hydraulic 
jacking system for lowering. A hangar 
of the same type was built by Kansas 
City, Mo., for TWA use, by MacDonald- 
Creighton of St. Louis and Nashville, 
using structural-steel falsework with hy- 
draulic jacks for lowering, much as will 
be described for the TWA hangar in 
New York. 

All three of these hangars have differ- 
ent dimensions and details to suit the 
ideas of the users but all follow the 
same pattern. A three-story central struc- 
ture serves as office, shop and storage 
area for the hangar. Concrete walls on 
30-ft centers above this central structure 


serve as anchorages for four cables of 
about 2%%-in. diameter that connect to 
the outer edge of the roof to post-ten- 
sion and support the cover over the 
hangar areas on each side. A tension tte 
across the top of the wall utihzes the 
pull at opposite sides, since both sides 
must be stressed simultaneously. 

To make the entire hangar accessible, 
doors without posts roll on tracks along 
the front, so that any area can be en- 
tered. Since the doors run on several 
tracks, sections can be stacked to leave 
about two-thirds of the length open if 
desired. But the roof is flexible and its 
outer end moves vertically with load, 
temperature, and wind variations. The 


doors are vertical up to a point near 
the top, whence a horizontally hinged 
section slopes in to connect to the roof. 
The various means used for forming 
these hangar roofs at Idlewild are here 
described. Each method has its advan- 
tages—and disadvantages. Within the 
organizations of the individual contrac- 
tors there were differences of opinion as 
to what method would be fastest and 
most economical. Factors in selection 
were availability of materials, cost of 
design and fabrication, speed of moving, 
and salvage. Each method has produced 
satisfactory structures at comparable 
forming costs; each user would make 
some changes for another application. 





sections, utilizing the inclined plane be- 
tween them to gently lower the upper 
section 6 ft vertically to allow for- 
ward movement. See Fig. 1. 

The lower section of the traveler has 
a width of 75 ft. Its top is an 8 x 10 
timber carrying a 70-lb rail on a slope 
of 31% on 12. Double-flanged wheels on 
the upper section, at four “carrying 
trusses” in the 130-ft length, match 
this rail to raise or lower the upper 
section by movement along an inclined 
plane. 

When the traveling form is in work- 
ing position the load is taken over by 
seven vertical columns in each of eight 
rows. Sills and wedges are used under 
the lower section. Along the plane of 
movement between the upper and low- 
er sections, 56 screw jacks are utilized 
to lift the upper section about 5 in. off 
the inclined track and also support the 
work during concreting. Forms are 
brought to exact height by adjusting 
the jacks. Direct telephonic communi- 
cation between the instrument party 
on the deck and the foreman of the 
adjusting crew at the jacks speeds the 
work. 

Forms are of 5%-in. plastic-coated 
plywood supported at about 18-in. 
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centers to carry the 434-in.-thick con- 
crete deck. Concrete is placed by an 
802 Lima Crane with 100-ft boom and 
30-ft jib, using a l-cu yd Insley lay- 
down type of bucket. Concrete is pur- 
chased from a commercial transit-mix 
plant. A lightweight coarse aggregate 
(Lelite), using sand for the fine aggre- 
gate, gives concrete weighing a maxi- 
mum of 120 lb per cu ft. Concrete is 
placed moderately dry (3-in. slump) 
and during vibration is held on the 
slope by a simple frame shown in an 
accompanying photograph. The frame 
is held 434 in. from the form by four 
legs fastened to the frame. Concrete 
is wood-floated and steel-troweled to a 
reasonably smooth surface, then water 
cured. Two 60-ft-wide sections, oppo- 
site each other on each side of the 
center section, are concreted. These 
two sections are then tensioned simul- 
taneously to pick up the roof load. 

At a spacing of 30 ft, four 2%4-in. 
cables are attached by pins to the 
anchor plates at the end of the tension 
bars at the top of the wall over the 
center section. The outer ends of the 
cables, with sockets attached, are 
pulled through sleeves in the valleys of 
the folded-plate roof. A bank of four 


hydraulic jacks is set up at four loca- 
tions, two on each side of the center 
section, to tension 16 cables at one 
time. 

When the concrete reaches a com- 
pressive strength of 2,500 psi, cables 
are tensioned by the jacks to lift the 
outer end of the roof 6% in. Jacks are 
set up so that pressure can be applied 
to all cables or to any one for minute 
adjustment. Gages show the pressure 
on each jack. Shims are placed back of 
the socket on each cable to perma- 
nently hold the roof. An average ten- 
sion of 176 kips on each of the four 
cables is required to lift the roof slab 
the desired amount. A maximum ten- 
sion of 240 kips is permitted until 
forms have been released from the con- 
crete. 

Stripping of the forms is a by-pro- 
duct of the stressing. As the cables 
are tensioned, small wooden wedges are 
driven between the form and the con- 
crete at the outer end and along the 
edges to start separation. Once started, 
the form peels off the concrete roof 
with little difficulty. 

At the hinged end, movement caused 
by tensioning is very small. The sup- 
porting screw jacks are backed off 
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about 5 in. to lower the upper section 
of the form. Before the wheels come 
in contact with the inclined rails, the 
upper section is fastened to prevent 
movement by means of cables to a 
“deadman” (anchor) in the ground. 

The lower “wedge” is controlled by 
the operator of an 802 Lima crane 
weighing about 60 tons, using the cable 
from one of its drums. This cable is 
reaved through sheaves to the required 
number of parts to control the down- 
ward thrust from the weight of the 
anchored heavy upper section, which 
has a tendency to drive the bottom 
wedge section ahead, thus lowering the 
top wedge vertically to clear the val- 
leys of the roof slab. The upper and 
lower wedges are then locked to pre- 
vent further relative movement. 

Cables to the anchor and the crane 
are released. With another hitch, the 
traveler is moved 60 ft to its next 
position. The anchor cables of the 
upper section are refastened to hold it 
against vertical movement. The crane 
is again used to pull the lower section 
back, raising the upper section verti- 
cally until the jacking posts are in line 
with those of the top section. Sills on 
the ground are placed and wedged 
under each jacking post. Screw jacks 
are reset between the upper and lower 
sections and the form raised to concrete 
placing position. 


Cycle for a pair of forms 

The cycle for a pair of forms is 
about two weeks from concrete placing 
to concrete placing. The construction 
cycle is as follows: 


1 day: place 170-cu yd lightweight concrete. 


3 days curing. During this time eight ca- 
bles are placed and eight 200-ton 
jacks are set ready for tensioning 
cables when stréngth of concrete 
has reached 2,500 psi. 

1 day: tension cables (both sides at the 
Same time). 


1% days: lower, move, and raise traveler and 
rebuild form for diaphragm. 


2% days install reinforcing steel. 


1 day close up diaphragm forms and 
clean deck, ready for concreting. 


10 days: minimum working time required 


The form looks big and cumbersome 
and it is. But it moves readily without 
breakdowns that would cause loss of 
time and does economically the job 
for which it was designed. 

Architect-engineer for the Pan Amer- 
ican World Airways hangar is Chester 
L. Churchill of New York, with Am- 
mann and Whitney as structural en- 
gineers. The forms were planned by 
the Corbetta Construction Co., and 
the structural design was done by Her- 
bert Fleischer. 
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Form designed by Timber Structures, Inc., for TWA hangar in foreground features 
glued-laminated structural members with rod diagonals. Forms under construc- 
tion in background for PAA hangar utilize inclined-plane principle to lower upper 
section 6 ft so that it can pass under corrugations of folded-plate roof. 








corm 
toy th 











‘Space truss | 

















Space truss” 





























10 20 30 40 





Scale in feet 





Mie 


Wheels-lower wedge 


























2 


[#] 


ete ah 
Ljivw 


on rails 
Deadman cables —> 


>and inclined plane<> 


cn-m 
4 t Ili 
Lau 


VI 
CabletyA! 
ul 
jill 
itll 
— 





Ty 


ELEVATION 


Deadman — 


FIG. 1. Top section of form is rigged in such a way that it moves downward 6 ft 


as bottom section moves ahead. 
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Each of four Corbetta forms uses 125,000 fbm of lumber, most of which can be 
salvaged for reuse. 


Simple frame holds dry mix of light- 
weight concrete on slope while it is 
vibrated for roof 4% in. thick. 


Center-hole jacks are used to tension 


16 cables simultaneously to lift section 2 , ? . 
60 ft wide on each side of center core. y & ‘ 
™ eat 
on x. 


it 
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Tie beam across top of wall 30 ft high 
takes reaction of cables supporting 
symmetrical roof on each side of central 
core. 
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Glued-laminated trusses, columns, and beams with rod diagonals make simple and 
light traveling form that is lowered by jacks. Care is necessary to prevent racking 
during moving. Detail shows hydraulic jack, sand jack on tripod, safety column 
(with pins to control movement in case of hydraulic-pressure failure) and wheels 
for horizontal movement on rails. Tripods were normally handled by fork-lift truck. 


Trans World Airlines Hangar 


E. P. LITTLEJOHN 


Vice President, Grove, Shepherd, Wilson & Kruge, Inc., New York 


Construction, from foundations to 
completion, of a huge hangar and facil- 
ities at the New York International 
Airport was awarded to Grove Shep- 
herd Wilson & Kruge, Inc., by the 
Port of New York Authority. The 
hangar is for the use of Trans World 
Airlines on a long-term lease. 

The work includes: a hangar with a 
three-story core structure 80 it wide 
by 821 ft long with a hangar area on 
each side, 166 ft by 821 ft, covered 
by a  folded-plate, cable-suspended 
roof; a two-story-and-mezzanine ad- 
ministration building adjoining the 
hangar; an underground tank farm 
for fueling; and a small triturator 
building. 

The unique feature of the job is the 
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construction of the hangar roof. The 
roof is a reinforced, lightweight con- 
crete slab of a folded-plate design, 
suspended from cables secured to an 
anchorage at the top of each of 28 
walls across the center core. The typi- 
cal slab of this construction is 434 in. 
thick. The distance between the top 
and bottom segments of the corruga- 
tions is 5 ft 8 in., and that from center 
to center of corrugations is 30 ft. The 
roof hinges at the core, 37 ft above 
the hangar floor, rises sharply, and 
then levels out so that the soffit of the 
front diaphragm is about 46 ft above 
the floor. The horizontal distance be- 
tween the rear and front diaphragms is 
141 ft. A reinforced canopy 8 ft 9 in. 
wide extends out from the front dia- 
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phragm. Construction joints are at 
each second repeat of the corrugation— 
60 ft on centers. 

The anchorage assembly, placed 
across the top of each wall, consists of 
twenty-four bars 1% in. square and 
78 ft long, welded to two 214-in.-thick 
anchorage plates (at each end) with 
machined holes for anchorage pins. The 
78-ft-long bars were purchased in one 
piece to eliminate butt welding. 

The overall length and the 60-ft 
spacing of construction joints favored 
the use of a traveling form. A two-unit 
traveler(one on each side of the core) 
would have to make 14 moves only, 
but since time was short it was neces- 
sary to use two of the two-unit travel- 
ers. One started at the north end and 
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Heavy steel frame permits use of ordi- 
nary 200-ton hydraulic jacks to tension 
roof cables on TWA hangar. 


the other at the south end of the 
hangar, each moving toward the cen- 
ter. The big problem was to find a 
means of lowering the form about 6 ft 
for clearance below the roof folds for 


the horizontal moves. A contract was 
awarded Timber Structures, Inc., for 
the design, fabrication, and erection of 
two two-unit travelers complete. This 
included single-acting hydraulic jacks 
for raising and lowering operations, 
specially constructed sand jacks on a 
tripod to support concrete loads, and 
double-flanged wheels for horizontal 
movement after lowering. 

The traveler is of wood construction, 
using laminated trusses. The deck is 
34-in. plastic-coated plywood to sup- 
port the 434-in. lightweight concrete. 
There are eight columns, four on a 
side, with a hydraulic jack mounted 
on each column. The double-flanged 
wheels are permanently attached to 
the base of each column. The structure 
is braced between columns in both 
directions by 34-in. cables with turn- 
buckles. A wood platform extends the 
full length of the outboard end to sup- 
port jacks and men during the jacking 
operation. The dead weight of each 
structure is about 100 tons. Horizontal 
moves are made on four lines of 50-lb 
rail, resting on used plywood laid over 
the concrete hangar floor slab. 

The complete operating cycle is 
about 11 working days. Starting with 
the form in position on the tripod sand 
jacks, the major steps are as follows: 

1. Place reinforcing steel and dia- 
phragm forms—3'% days (about 2 days 
for each of two units) 
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2. Place concrete—2 days (1 day for 
each unit) 

3. Cure concrete, place cable and 
jacks—8 days 

4. Tension cables, both units—1 day 

5. Lower, move, and raise form— 
114 days 

The 200 cu yd of lightweight con- 
crete in each unit is placed by crane. 
When this concrete has obtained a 
strength of 1,500 psi, the eight sus- 
pending cables are pulled through the 
outboard anchorage blocks and secured. 
Immediately following this operation, 
the 200-ton hydraulic jacks are put in 
position, eight on each side. Pressure is 
supplied by gasoline-powered hydraulic 
pumps. As soon as the concrete has 
obtained a strength 2,500 psi, jacking 
of the cables can proceed. 

Since it is of prime importance that 
the jacking load be balanced, each 
crew is kept informed of the pressure- 
gage reading on each jack by direct 
telephone hookup. To assist in breaking 
the initial bond between the forms and 
the concrete, three mechanical jacks 
are placed on each side directly under 
the outside diaphragm walls and the 
traveler’s outboard transverse girder. 

The outboard end of the roof is 
raised about 714 in. off the forms. 
During tensioning, as the cables are 
elongated, slotted shims are positioned 
between the shackle flange and the 
jacking block. During this operation, 
an instrument party takes readings at 
16 predetermined points on each side 
of the slab to assure even movement. 

As soon as the slabs are secured in 
their final position by the cables, mov- 


ing of the form is started. The hy- 
draulic jacks are lowered to rest on a 
chair on each side of the rail used for 
traveling. The jacks are extended to 
lift the traveler. The tripod sand jacks 
are then removed, and the gantry is 
lowered by releasing the hydraulic 
jacks, taking extreme care that the 
traveler does not get out of a level 
plane by more than 14% in. Once on 
the rails, the travelers can he moved 
into the next position by hand winches 
or by truck. 

When the form reaches its next posi- 
tion, the hydraulic jacks are again 
seated and pumping starts. Care is 
taken to raise the form in a level 
plane to prevent racking. The sand 
jacks on tripods are again installed 
under each column as soon as the 
form has been raised sufficiently. The 
form is lowered on the sand jacks, 
final elevation being obtained by bleed- 
ing sand through small screw holes in 
the bottom of the jacks. 

The traveler operation has been 
found to be fast and extremely eco- 
nomical because of the small amount of 
manpower required. Experience has 
shown that the single-acting hydraulic 
jacks will not take lateral loads, and 
for this reason failures in packing and 
caps have occurred. This weakness has 
now been corrected and the job is mov- 
ing smoothly toward completion. 

Engineers for the Port of New York 
Authority on the TWA hangar are 
Ammann and Whitney of New York, 
with Burns and McDonnell of Kansas 
City, Mo., handling the mechanical and 
electrical work. 
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DAVID P. BILLINGTON, J.M. ASCE, 


Project Engineer 


MARVIN E. WARNER, 


Project Manager 


Roberts and Schaefer C 


Busy ferry terminal 
in Manhattan rebuilt 


For fifty years the world’s most fa- 
mous nickel ride, the Staten Island 
Ferry, began at a stately but outdated 
terminal in Battery Park, Manhattan, 
New York. The overcrowded, incon- 
venient old terminal has been recon- 
structed to provide a new modern 
terminal facility substantially com- 
pleted this year at a cost of $4,000,000. 

The primary problems in the new 
design were to provide adequate wait- 
ing room facilities for increased pas- 
senger service, to separate the flow of 
vehicular traffic from that of pedestri- 
ans, and to separate the flow of em- 
barking passengers from that of de- 
barking passengers. Further, debark- 
ing passengers had to be given ready 
access to various means of transporta- 
tion on leaving the terminal. During 
the construction period, it was manda- 
tory that normal ferry traffic be main- 
tained. Finally, the cost of the pro- 
posed construction was governed by a 
strictly limited budget. 

The general layout of the existing 
50-year-old buildings, together with 
the new extension and ramp, is shown 
in Fig. 1, as well as the location of 
various transportation facilities. 

To approach the problems outlined 
above, Roberts and Schaefer Com- 
pany, consultants to New York City’s 
Department of Marine and Aviation 
for the architectural and engineering 
design, evaluated the traffic now 
using the terminal and the future in- 
crease reasonably to be expected. A 
traffic survey was made to determine, 
first, the maximum passenger concen- 
trations in the waiting room; second, 
the peak loads to be handled by stairs, 
ramp and concourses; and third, the 
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patterns of passenger movement to 
and from the terminal. Results of this 
survey are given in Fig. 2. Ferry boats, 
each with a capacity of 2000 pedestri- 
ans, leave at 5-minute intervals. In the 
peak rush, up to 250 outgoing pas- 
sengers pass through the terminal each 
minute. The ferries handle 114 million 
vehicles a year. The long-range fore- 
cast of the future growth of traffic 
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was based on a study of past Depart- 
ment of Marine and Aviation records. 
After detailed architectural studies, 
involving preliminary layouts of alter- 
native schemes, the plan shown in Fig. 
1 was adopted. Essentially the old 
Whitehall Street Building remains and 
the new extension over South Street 
provides more waiting-room space and 
separates passengers from vehicles.’ In- 


im 


\\ding 


Harbor 


FIG. 1. South Ferry Terminal, before reconstruction, consisted of buildings numbered 
1, 2, and 4. New waiting-room and ramp structure, principal feature of this article, 


is numbered 3. 
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Fifty-year-old ferry terminal in New York's historic Battery Park is seen before reconstruction at left. It was rebuilt as shown 
at right. Engineers and contractors faced design and construction problems peculiar to a city with a maze of underground 
structures. Completed four-million-dollar facility handles peak of 250 passengers per minute. Ventilation tower of Brooklyn-Bat- 
tery Tunnel appears in distance, at end of Governor's Island. Beyond is Staten Island, objective of ferries serving this modern 


terminal. 


coming passengers reach the waiting- 
room on the second-floor level by mov- 
ing stairs from a street-level vestibule. 
Passengers debark from the ferries at 
the upper deck level, leave the ter- 
minal by the outer concourses, and 
descend by stairs or ramp to the street 
level. All pedestrian traffic is routed 
through the second-floor level and thus 
is separated from the vehicular traf- 
fic which enters the terminal at street 
level and is loaded on the lower decks 
of the ferry boats. This layout effec- 
tively prevents intermingling of traf- 
fic and provides passengers with ac- 
cess to their ultimate destinations ac- 
cording to the distribution indicated 
by the survey. 

To provide for continuous ferry 
service during construction of the new 


facilities, a part of the South Street 
Building was renovated for use as a 
temporary terminal during the period 
that the Whitehall Street Building was 
shut down. Maintenance of normal 
ferry service required that at least two 
of the four ferry slips be kept in use. 
After consideration of all the factors 
involved, it was found that the work 
proposed could be done within the 
budget only by using as much of the 
old Whitehall Street Building as pos- 
sible, by omitting roofs over con- 
courses and ramps, and by poston- 
ing complete rehabilitation of ithe 
South Street Building to a later date. 
However the budget did provide for 
the modernization of the third and 
fourth floors of the South Street Build- 
ing for use by the Department of Ma- 
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rine and Aviation as administrative 
offices. 

As the job progressed, additional 
sums became available for moderniza- 
tion of the movable traffic bridges be- 
tween the terminal and the ferry 
boats. The old street-level vehicular 
bridges will be replaced and the up- 
per-level pedestrian bridges will be 
widened consistent with the diversion 
of passenger traffic to the second-floor 
level. 

Once the basic plan was set, a con- 
struction schedule was worked out as 
follows: y 

1. Repairing and painting of the 
South Street Building for temporary 
use 

2. Rehabilitation of the Whitehall 
Street Building 

3. Construction of a new waiting- 
room extension, concourse, and ramps 

4. Rehabilitation of the connecting 
building 

Partly because of the schedule and 
partly because of city requirements, 
the work was divided up into a num- 
ber of separate general contracts. This 
meant that Roberts and Schaefer 
Company had the responsibility for 
coordinating the work of 13 different 
general contractors on this project. 
Although the whole project is covered 
here, the construction of the new wait- 
ing-room extension is featured. This 
presented the principal engineering 
challenge. 


Design and construction of extension 


Immediately after completion of the 
contract to provide temporary wait- 
ing-room facilities in the South Street 
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FIG. 3. Subsurface locations of foundation girders and tie beams for reinforced 
concrete frames are shown, as well as major underground structures. 
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FIG. 5. Elevation shows reinforced concrete frames and subsurface foundation 
girders locations of which are indicated in Fig. 3. These are supported entirely on 
Drilled-in caissons extending to rock. 


Main concrete frames for waiting-room extension are seen in place 
each side of South Street. Note concrete T-frame at right, only inter- 
mediate support for curved ramp 160 ft long. 
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FIG. 4. Three of 14 Drilled-in caissons 
were centered between twin tubes of 
Lexington Avenue Subway and ex- 
tended 15 ft into rock to bearing below 
bottom of tubes. 


Building, Slips 1 and 2 at the White- 
hall Street Building were closed down 
and construction of the new waiting- 
room extension was started. 

A plan of the extension showing the 
general layout is given in Fig. 1, and 
the subsurface obstacles over which 
this new structure had to be built, in 
Fig. 3. The main waiting-room and 
most of the concourse areas extend 
over South Street where no supports 
could be placed because of the 80-ft- 
wide Battery Park Underpass located 
directly under South Street. Also the 
north end of the extension, with the 
street-level vestibule, is located par- 
tially over the twin subway tubes, 
and the curved pedestrian ramp spans 
the wide underground track and sta- 
tion facilities of the IRT subway. 
Foundation design and construction 
constituted the major problem. 


Complicated foundations 


Because of the severely restricted 
area in which foundations had to be 
located, it was possible to extend sup- 
ports down to rock in only a few 
isolated places. Drilled-in caissons 
were chosen since loads as high as 
1,300 kips could be carried by a unit 
only 30 in. in diameter. These caissons, 
however, could not economically resist 
bending moments and __ horizontal 
thrusts. For this reason the main con- 
crete frames of the superstructure 
were hinged at the base of their col- 
umns to eliminate moments, and tie 
beams were provided between hinges 
to remove thrusts from these relatively 
long, slender caissons. In this way, only 
vertical loads are carried by the cais- 
sons, permitting their size to be a 
minimum. 

The Drilled-in caissons consist of 
open-ended steel shells 24 or 30 in. in 
diameter, filled with high-strength 
concrete of 4,000 psi, and where re- 
quired they were reinforced by a steel 
H-beam core. 
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The most critical foundation prob- 
lem came with the caissons between 
the Lexington Avenue Subway tubes. 
As seen in Fig. 4, these 24-in. caissons 
were drilled far enough into rock so 
that no load would be transferred to 
the tubes. Since the tubes are just 10 
ft apart, there was no room for error. 
During driving, men and instruments 
were set up in the tubes and above 
ground to detect the slightest move- 
ment or danger to the tubes. When 
it is remembered that these tubes are 
30 ft below the street level and that 
ground-water level is only 5 to 10 ft 
below the surface, the danger result- 
ing from a damaged tube can be eas- 
ily visualized. It is understandable 
that officials of the Transit Authority 
insisted that every precaution be taken 
to avoid any damage to the tubes. 

In addition to the known under- 
ground obstructions, the contractor 
drove the 14 caissons through miscel- 
laneous remnants of old construction 
work consisting of layers of old black- 
top, concrete and cobble pavements, 
trolley-car tracks, an old boiler, a 
brick vault, and a maze of unmapped 
pipes. 

In certain locations at the north 
end of the extension, it was not feasi- 
ble to carry all the superstructure col- 
umns directly on caissons without 
rearranging the columns and substan- 
tially increasing the cost of the super- 
structure. Instead, two large under- 
ground reinforced concrete foundation 
girders, shown in Figs. 3 and 5, were 
built to carry column loads to the 
caisson locations. 


Unsymmetrical superstructure 


Most of the superstructure is sup- 
ported by the two reinforced concrete 
frames, one north and one south of 
Battery Park Underpass. The columns 
of the frames are unevenly spaced be- 
cause of subsurface obstructions. The 
location of the subsurface members of 
the frames is shown in Fig. 3, and an 
elevation of the north frame and one 
of the foundation girders can be seen 
in Fig. 5. In the north frame, one bay 
had to be skewed 14 deg, and ex- 
terior columns resting on this frame 
had to be set back from the building 
line. This required relatively long 
cantilever end spans. The dimensions 
of the frames were practically fixed 
by surrounding conditions. 

The new waiting-room floor had to be 
flush with the existing second floor of 
the Whitehall Street Building, thus 
fixing the top elevation of the frames, 
and truck clearance fixed the soffit ele- 
vation of the south frame. The road 
elevation could not be changed be- 
cause of the necessity of matching the 
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level of the existing slips. Because of 
these restrictions, the frames had to 
be designed as stiff, haunched mem- 
bers. 

Aside from making the foundation 
design feasible, concrete hinges at the 
column bases had the further advan- 
tage of substantially reducing mo- 
ments and thrusts in the frames due 
to temperature and shrinkage. The 
high thrust on the exterior columns 
required an inclined hinge so designed 
that the resultant force would be 
closely perpendicular to its face. Apart 
from the two frames and the second- 
floor slab, the superstructure consists 
of structural steel. 

The long span of 90 ft over South 
Street presented a difficult framing 
problem. For economy, only standard 
rolled steel sections were used, and 
their use was made possible by having 
them act with the concrete floor. 
Composite action was assured by 
welding spiral shear connectors to the 
top flanges of the beams. To provide 
for the high load concentrations, plates 
were added to the bottom flanges of 
the rolled sections and some compres- 
sion reinforcing was placed in the con- 
crete floor over the top flange. 

To avoid splicing, all the rolled sec- 
tions were shipped to the site directly 
from the rolling mill by rail and 
barge. Cover plates, stiffeners, and all 
connections were field welded. Since 
most of the connections were skewed, 
it was found much more economical 
to make the connections in the field 
than to detail them on paper for shop 
fabrication. After all the beams were 
erected, the spiral reinforcing was 
welded to the top flanges. 

Steel columns were erected on the 
concrete frames, and plate girders 
were placed over the columns to sup- 
port the roof. These girders were de- 
signed for dead load, with cantilevers 
at each end. Later, the free ends were 
framed to steel pipe columns which 
provided live-load support for the 
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girders. Continuous roof beams span- 
ning over the plate girders were de- 
signed as cantilevers for dead load 
and later were also supported by the 
pipe columns. In some cases, these 
continuous beams induced large up- 
lifts on the pipe columns, and the 
floor beams below had to resist these 
forces. A metal deck completed the 
roof structure. To control the location 
of all the irregularly placed non-paral- 
lel beams, a coordinate system was de- 
vised for all structural members. 

With all the structural steel erected, 
a new contract was let for completion 
of the extension and rehabilitation of 
the Whitehall Street Building. The 
contractor’s first operation was to cast 
the concrete on the concourse and 
waiting-room floors and the parapet 
wall around the concourse. This para- 
pet serves both as a wall and as a 
structural beam, carrying part of the 
slab load around the periphery of the 
extension. 

Particularly important was the con- 
struction of the curved walls, which 
are essential to the architectural con- 
cept. On the street level, a glass-en- 
closed lobby area was built, consisting 
of curved concrete grade beams sup- 
porting closely spaced pipe columns, 
which in turn provide the framing for 
the plate-glass wall panels. 

The problem of the walls extending 
from the waiting-room level to the 
roof was much more serious. Since the 
glass wall panels are supported on a 
floor which deflects considerably, it 
was necessary to set the elevation of 
each panel carefully. The bottom ele- 
vation was based on the total deflec- 
tion of the waiting-room floor and 
the top was dependent on the deflec- 
tion of the roof. 


Curved pedestrian ramp 
A special problem was posed by the 
curved ramp, designed to permit easy 


pedestrian flow from ship to shore 
during rush hours. The general shape 
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of the ramp was fixed by space limi- 
tations. Pedestrians must descend 
nearly 20 ft on a slope of about 10 
percent. Since a straight ramp would 
have ended in the middle of the street, 
a curve was used made up of a com- 
bination of ares of different radii, add- 
ing a striking architectural feature to 
the project. 

Structurally, the smooth curve pre- 
sented difficulties. The wide IRT sub- 
Way station and tracks pass directly 
under the construetion, so that only a 
~ingle column support could be fitted 
into the honeycombed subsurface area. 
\ length of over 160 ft of curved ramp 
is supported by a single caisson. The 
concrete ramp slab is tied to the steel 
beams by welded spiral shear connec- 
tors to provide composite action. The 
complex shape of the ramp required 
1 system of coordinates in three di- 
mensions to locate each member. 

Since both the concourse around the 
Waiting-room and the curved ramp 
ure uncovered, it was necessary to pro- 
vide an all-weather surface. Snow- 
melting coils of wrought-iron pipe 
were installed in a lightweight con- 
crete fill over the structural slabs 
which, together with a broom-finished 
wearing surface, provide a safe surface 
in all types of weather. 

The job of rehabilitating the White- 
hall Street Building was carried for- 
ward at the same time as the work on 
the new extension. The structural 
frame of this old building rests on 
thick conerete caps supported on 
wooden piles which were almost con- 
tinuously under water. These piles 
were found to be in excellent condi- 
tion, but the bases of many of the 
structural steel columns were badly 
corroded and had to be repaired. The 
rest of the structure was found to be 
in good condition, needing only a 
thorough cleaning and painting to give 
service for another fifty years. Since 
this framing, designed in 1904, used 
allowable stresses considerably below 
those considered good practice today, 
additional loads as well as redistrib- 
uted loads could be taken without 
overstress. Thus new stairs, a terrazzo 


Heating coils to melt snow are em- 
bedded in top coat on exposed con- 
courses and ramp. 


finish in the waiting room, and new 
suspended ceilings, could be incorpo- 
rated in the building to blend with 
the architectural treatment used in 
the new extension. 

The facade of the old building pre- 
sented a problem. It was important to 
use a material that would combine 
light weight with long life, and ease 
of maintenance with attractive ap- 
pearance. Porcelain-enameled panels, 
though previously used only on rela- 
tively small installations in the New 
\ ork urea, 
nearly meeting the requirements. New 
girts to carry panels were 
welded to the existing framing. 

Unlike the piles supporting the con- 
crete caps, a large proportion of the 
wood piling supporting the street-level 
floor, which has been alternately ex- 
posed to water and air for years, was 
found to be rotted and in need of re- 
placement. Dock workers, a trade pe- 
culiar to New York and other mari- 
time areas, worked below the deck 
while other construction proceeded 
overhead. Piles in need of repair were 
spliced with new treated timbers with- 
out disturbing the first-floor slab in 
any way. 

During the summer construction 
season, the existing heating plant was 
replaced with new Scoteh Marine boil- 
ers to provide heat for both the South 
Street and the Whitehall Street Build- 
ings, as well as for the new waiting- 
room extension. The space between the 
waiting-room or second-floor beams of 
the extension was used as a plenum 
for heated air, which provides radiant 
heating of the floor, primarily to keep 
it dry. 

Plumbing, which originally  dis- 
charged directly into the river, was 
completely renovated. Since the top 
of the Battery Park Underpass is 
within a foot or two of the street 
level, there was no room for sewer 
lines. Two large sewage ejectors were 
installed to pump the waste up over 
South Street and thence down to ex- 
isting sanitary sewers. Again the ple- 
num between the beams was utilized 
for the piping. 


were selected as most 
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Slips 1 and 2, together with the new 
extension and ramp, were opened to 
trafic in July 1956. The same after- 
noon Slip 3 was closed down and de- 
molition started preparatory to the 
rehabilitation of the connecting build- 
ing, marked “4” in Fig. 1. For this 
huilding, rehabilitation processes sim- 
ilar to those followed in remodeling 
the Whitehall Street Building were 
used, notably application of porcelain- 
enameled panels over the existing steel 
framing together with new roof fram- 
ing, deeking and roofing. Concurrent 
with the work on Slip 3, remodeling of 
the third and fourth floors of the 
South Street Building was begun to 
provide office space for the Commis- 
sioner and his Department of Marine 
and Aviation. New elevators have been 
installed also, but this new construc- 
tion is faced with corrugated metal in 
keeping with the plan to postpone 
total rehabilitation of this building. 

On completion of this terminal, the 
City of New York will have a modern 
operating facility comparable with its 
counterpart at the Staten Island end 
of the ferry run. Utilization of most 
of the existing structures together 
with other economies kept the project 
within the stipulated budget, with a 
minimum of inconvenience to the 
traveling public. 

Design of the terminal was under 
the direction of the Department of 
Marine and Aviation of the City of 
New York, Vincent A. G. O’Connor, 
Commissioner. Captain Lewis H. Rab- 
bage is Chief Engineer and Captain 
mil A. Verpillot, M. ASCE, Deputy 
Chief Engineer. John M. Buckley, A.M. 
ASCE, was consulting engineer to the 
Department of Marine and Aviation. 
The co-authors of this article served 
under the direction of Dominic P. 
Denitto, Vice President of Roberts 
and Schaefer Co. 


(This article is based on the paper by 
the authors to be presented at the ASCE 
Annual Convention, before a Construc- 
tion Division session presided over by 
Walter L. Couse, a member of the Divi- 
sion’s Executive Committee.) 


Some of longest beams span 90-ft. distance over South Street. 
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Prestressed piles and deck for 


highway-railroad causeway 


Win more than 13,000 cu yd of 
prestressed concrete in piles, stringers 
and railroad-deck slabs, the 6-million- 
dollar Pelican Island Causeway will be 
the largest major structure on the 
Texas Gulf Coast employing this type 
of design. Scheduled for completion in 
October 1957, this 114-mile-long facil- 
ity will provide a direct highway-rail 
crossing of the Galveston Ship Chan- 
nel between Galveston and Pelican Is- 
land. This is the first step in an overall 
program for the industrial, commer- 
cial and residential development of 
Pelican Island. 

Starting at grade on 5lst Street, 
just south of the railroad switching 
yards in Galveston, the new structure 
rises on a ramp to a prestressed con- 
crete two-lane highway viaduct 1,815 
ft long, crossing the railroad yards. 
From the north side of the yards, 
where the causeway railroad track be- 
gins, the structure consists of some 
2,700 ft of slope-protected hydraulic 
embankment, confined within precast 
conerete sheetpiling. This embankment 
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continues for a distance of some 900 ft 
offshore. 

From the end of this embankment 
to Pelican Island, several different 
types of construction are incorporated 
in the causeway. First comes 1,000 ft 
of prestressed concrete trestle sup- 
ported on pile bents. (See Fig. 1.) 
Next, four 102-ft steel-girder highway- 
railroad spans on concrete piers flank 
the south side of the 160-ft single-leaf 
bascule bridge, and five similar 102-ft 
steel-girder spans flank the north side 
of this movable span. Then come 1,100 
ft of prestressed concrete trestle spans, 
and finally 400 ft of hydraulic ‘em- 
bankment terminating on Pelican Is- 
land. 

A most interesting feature of the 
structure is the unique combination of 
a 50-ft-span highway and a 25-ft-span 
railway bridge on the concrete ap- 
proaches to the center steel section. 
The pile caps at the bents that are 
common to both the highway and the 
railroad superstructures have vertical 
joints designed to permit any unequal 


settlement without overstress and yet 
to restrain longitudinal and _ lateral 
movements. 

Five piles are used in each simple 
bent for support of the highway, and 
three piles for support of the railroad. 
At the fixed supports, four battered 
and three vertical piles are used under 
the highway and four battered piles 
under the railroad. Battered piles have 
a slope of 6 on 1. For the simple bent, 
the outside pile at each end is battered 
in the line of the bent to resist trans- 
verse forces. At the fixed bent, the 
two outside piles at each end are bat- 
tered diagonally against forces in any 
direction. Two interior piles under the 
highway and two under the railroad 
are battered longitudinally. Between 
these bents, on 50-ft centers, an ad- 
ditional group of three piles, two of 
them battered transversely, supports 
the railroad only, to reduce its span 
to 25 ft. 

Piles used are 24 in. square. In the 
center of each pile there is a Sonovoid 
tube (of heavy paper) with an out- 
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Pelican Island Causeway nears completion at Galveston, Tex. It will open up the 
4,000-acre island to industrial and commercial development. 
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2" per ft concrete piles 2" per ft 2" perft — 
FIG. 1. Cross section shows causeway construction at a fixed bent. Pile cap is 
cast in place, then prestressed stringers are set and deck forms are placed. Later 
prestressed deck slabs 25 ft long are placed for railroad support. 


Diversity of causeway construction is shown by concrete trestles, steel spans, and 
fill retained by concrete sheetpiling. Rigs at lower left set piles 24 in. square in 
positioning frame and drive them to predetermined depth. Note pattern of concrete- 
pile bents. 


side diameter of 10 in. Thirty %-in. 
wire strands are equally spaced on 
four sides. Piles vary in length from 
50 to 94 ft, and each is driven to 
carry a total applied load of 65 tons. 

The structure is designed in accord- 
ance with 1953 AASHO and AREA 
specifications. Live load on the high- 
way portion is H-20-S16-44, and that 
for the railroad is equal to General 
Motors’ diesel locomotive type NW- 
2-1000, which is 44 ft 6 in. long with 
two trucks on 22-ft O-in. centers. 
Each truck has two axle loads of 62 
kips spaced 8 ft apart. This is fol- 
lowed and preceded by a number of 
loaded cars of similar dimensions car- 
rying axle loads of 50 kips each. Max- 
imum impact for the railroad live load 
is 25 percent. 

Each 50-ft highway trestle span has 
six precast prestressed concrete string- 
ers spaced 5 ft 2 in. on centers, de- 
signed as T-beams acting with the 
61-in. cast-in-place deck slab. Con- 
crete diaphragms are provided at ends 
and third points of each span. In sec- 
tion, stringers are 3 ft 7% in. 
deep, approximately I-shaped, having 
twenty-eight %-in. strands of high 
tensile strength in the bottom flange 
and eight similar strands in the stem, 
each pretensioned to 12 kips. The 25- 
ft railroad spans consist of precast 
prestressed concrete slabs 10 ft 6 in. 
wide and 2 ft 8 in. deep, with four 
Sonovoid tubes of 20-in. outside diam- 
eter on 2-ft 6-in. centers, located 16 in. 
above the bottom and 18 in. from 
each side. Five wire strands of 3-in. 
diameter are located near the top of 
the slab, five near the center, and 64 
near the bottom of the slab. 

The prestressed parts of the struc- 
ture required the manufacture and 
driving of 660 piles, and the manu- 
facture and erection of 420 highway 
stringers and 84 railroad slabs. A cast- 
ing yard was set up at Pasadena, Tex., 
some 35 miles from the job, and the 
members were barged to the site as 
required. Casting beds permitted plac- 
ing of concrete for 400 lin ft of pile 
per day, with an equivalent produc- 
tion eycle for the girders and railroad 
slabs. 

Specifications set up for the work 
called for seven sacks of cement per 
cu yd for 5,000-Ib concrete containing 
a retarding-densifier admix. Each wire 
strand was to be stressed to 12,000 Ib 
and cut when the eoncrete developed 
a compressive strength of 4,200 pri. 
To increase produetion, the contractor 
elected to use steam curing, and by 
controlling the steam temperature be- 
tween 150 and 155 deg F he secured a 
concrete strength of 4,200 psi within 
18 hours. 

Briefly, the manufacturing proce- 
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dure for the piles was as follows: 

1. Strands were threaded for the 
full length of the bed, anchored, and 
stressed sufficiently (+ 400 lb per 
strand) to hold them taut. 

2. Open paper tubes were posi- 
tioned and the strands stressed to the 
full load of 12,000 lb per strand. 

3. Bulkheads were inserted, and the 
paper tubes tied down. Extreme care 
had to be exercised in the latter oper- 
ation since the open tubes are sus- 
ceptible to floating. 

4. Forms were erected and concrete 
was placed. Steam was applied di- 
rectly after proper finishing of con- 
crete. 

5. After approximately 14 hours of 
steam curing, the forms were removed 
section by section while the applica- 
tion of steam continued. 

6. Steam was reduced gradually for 
about an hour; stress was released, 
and strands cut after the concrete had 


obtained the required strength of 
4,200 psi. 

The principal problems encountered 
during the manufacturing process were 
in connection with the steam curing. 
Steam temperatures, time when steam 
curing is begun, and length of curing 
period are all critical items. Devia- 
tions from the rigid norm established 
for the curing period invariably led to 
erratic test results, and in some cases 
to unsatisfactory members. The ad- 
vantages of steam curing are, how- 
ever, evident; they consist principally 
of increased volume of production and 
reduced manufacturing time. 

Besides producing a more dense con- 
crete, use of a retarding densifier af- 
forded some control of setting time. 
During the casting of the prestressed 
members it was found that any delay 
in starting the steam curing resulted 
in a marked loss of early compressive 
strength. When concrete was placed in 





Bents of 24-in. precast prestressed piles support highway deck at 50-ft centers. 


Added support at mid-span reduces span length of precast rail deck to 25 ft. Note 
driving template set for installation of three-pile mid-span bent for rail deck. 


Big 24-in. piles are cast in bed 400 ft long. Thirty %-in. wires are stressed to 
12,000 lb each around Sonovoid tube of 10-in. outside diameter. Frames hold open 
paper tube down while concrete is placed. 























forms 400 ft long, it was necessary to 
control the set so that curing could be 
started when the concrete had reached 
the proper stage. The ability of the 
admix to control set was found help- 
ful in providing a margin of working 
time for placing concrete, finishing, 
and covering. The densifier employed, 
Plastiment, was a non-hydroscopic 
powder free from calcium chloride and 
foaming or air-entraining agents. It 
was used in the proportion of 1% lb 
per sack of cement at placing temper- 
atures below 64 deg F, 34 lb per sack 
at temperatures between 66 and 84 deg 
F, and 1 |b per sack at 85 deg F and 
above. 

During construction, several facts 
were noted in regard to the handling 
of the prestressed members. The pre- 
stressed piles proved to be tough, dur- 
able and almost indestructible. Men 
working with these piles praised them 
highly because of the ease with which 
they could be handled in contrast to 
ordinary reinforced concrete piles, 
which are relatively fragile. The pre- 
stressed concrete stringers and rail- 
road slabs were equally durable and 
especially rigid. These factors, among 
others, were reflected in greater ease 
and rapidity of erection, and made 
the prestressed design features of the 
causeway especially successful. 

Speed of erection and rigidity fea- 
tured erection of stringers. A 50-ft 
section of roadway composed of six 
stringers could be erected completely 
in about two hours. By inaugurating a 
procedure of sequence flow, the con- 
tractor for the trestle work was able 
to place concrete in a deck slab every 
other day. The slabs were finished with 
the aid of a 50-ft vibrating longitudi- 
nal aluminum screed. 

The water-crossing substructures, 
the causeway, and the hydraulic em- 
bankment sections are being con- 
structed by Farnsworth & Chambers 
Co., Inc., of Houston, Tex. Superstruc- 
ture steel, including the bascule span, 
is being handled by the Kansas City 
Bridge Co., Inc., of Kansas City, Mo. 
The viaduct crossing of the railroad 
yards is being built by Texas Gulf 
Construction Co., Inc., of Galveston, 
Tex. 

Sponsorship of the Pelican Island 
Causeway by the Galveston County 
Navigation District No. 1 is being ad- 
ministered directly by its Commission- 
ers, with the Hon. Charles G. Dibrell, 
Chairman. Parsons, Brinckerhoff, Hall 
& Macdonald of New York and Hous- 
ton, Tex., are the consulting engineers 
for the design and supervision of con- 
struction of the facility, with Maurice 
N. Quade, M. ASCE, partner in charge, 
and A. M. Alpert, A.M. ASCE, resident 


engineer. 
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The Engineer through the Ages 





The Architectus of the Roman Empire — Part 1 


J. K. FINCH, M. ASCE, Dean Emeritus and Renwick Professor of Civil Engineering, Columbia University, New York, N. Y. 





wo justly famous 
engineering books 
of the second ma- 
jor period of Ro- 
man history, the 
Empire, have been 
preserved. The 
first of these, the 
treatise of Vitruvius covering the entire 
field of activity of the master builder of 
his day, dates from the reign of Augus- 
tus (31 B.C. to 14 A.D.), the heir of 
Caesar and the first emperor who 
ruled during what has been called the 
Golden Age of Rome. The second of 
these books, by Frontinus, covers the 
history, maintenance and operation of 
Rome’s water supplies. This remark- 
able report dates from a century later, 
the beginning of the Age of the Five 
Good Emperors which marked the last 
great period of the Empire. 

Both of these books give us an in- 
sight into the scope and character of 
the work of the Roman engineer. The 
contrasting status of the two authors 
reveals the fact that the credit for 
Rome’s engineering achievements must 
be shared between the top-ranking of- 
ficial, represented by Frontinus, and 
the simple architectus, represented by 
Vitruvius. 

Vitruvius lacked the “classical edu- 
cation” enjoyed by those of high rank. 
Although he embellishes his story with 
various references to historical and lit- 
erary sources in an obvious effort to 
impress his readers with his learning, 
he admitted that he writes “not as a 
very great philosopher, nor as an elo- 
quent rhetorician, nor as a grammar- 
ian, but as a master builder, who has 
only had a dip into these studies.” He 
gives us an interesting picture of ma- 
terials, machines and _ construction 
planning but is exasperatingly indefi- 
nite in a number of cases. 

Frontinus, on the other hand, prob- 








Initial: Pont du Gard in south of France 
is one of most imposing structures of 
ancient times. It dates from reign of 
Rome’s first emperor, Augustus. 
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ably came from a noble family, had 
served as military governor and gen- 
eral in Britain, and, after his tour of 
duty as Curator Aquarum, or Com- 
missioner of Water Supply for Rome, 
had a brilliant career in the war 
against the Dacians and was twice con- 
sul. The reader of his report is im- 
pressed by his sincerity and honesty 
and his abilities as an administrator 
In spite of his high rank, it is evident 
that Frontinus had a clear understand- 
ing of engineering problems. In this 
respect he may have been somewhat 
exceptional for, as he says, he scorned 
the complacency and. lack of fitness 


_for office of the man who performs 


“the duties of an office entrusted to 
him according to the direction of as- 
sistants.” 

A number of the letters that passed 
between the Emperor Trajan and his 
governor in Asia Minor, Pliny the 
Younger, also throw light on the en- 
gineering knowledge of Roman admin- 
istrators. These letters reveal sound 
engineering understanding as well as 
the interest of Roman leaders in pub- 
lie works and economic development. 

Under these conditions we would ex- 
pect to find Roman engineering activi- 
ties varying greatly in scope and vol- 
ume with changes in political control. 
But pressing economic and _ public 
needs could not be denied. Even such 
weak or puppet emperors as Claudius 
undertook notable works, though in- 
spired perhaps by the desire for public 
approval rather than by a deep sense 
of publie service. 


Vitruvius’ “De Architectura” 


Supposedly written about 15 B.C., 
the De Architectura of Vitruvius con- 
sists of ten books, or as we would call 
them today, ten chapters. Several edi- 
tions appeared among the first pub- 
lished books, the incunabula—that is, 
books printed before 1500 A.D.—and 
it became the standard reference work 
of the architects of the Renaissance. 
The many modern editions are distin- 
guished particularly by attempts to 
supply the lack of the original draw- 
ings, Which were lost in antiquity. 
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Little is known of the author, Mar- 
cus Vitruvius Pollio. He has been de- 
scribed as an obscure and relatively 
unimportant master builder who never 
would have been known to us had his 
hooks not survived. Clearly he was far 
from satisfied with the trends in build- 
Ing, the standards of construction, anid 
the status of the architectus in his 
day. He was worried because “this 
great art” was “so boldly professed 
by the uneducated and the unskillful.” 

That he lived in unsettled times 
cannot be doubted. Rome was becom- 
ing cosmopolitan in character. The in- 
flux of newcomers from the provinces 
and of discharged soldiers, the tend- 
ency of the upper classes to turn away 
from careers of public service to busi- 
ness or idle luxury—these and other 
factors were creating new economic 
problems and unrest. The Roman poet 
Horace notes with feeling the luxury 
and lack of responsibility of his age as 
contrasted with the simple, sturdy, 
toiling life of earlier days. Construc- 
tion methods were also undergoing 
change. The old solid stone masonry 
Was giving way to cheaper brick and 
concrete. Also, there may have been a 
personal reason for Vitruvius’ criti- 
cisms if his own career was not turning 
out to be too successful. It is unfor- 
tunate that he could not have fore- 
seen the immortality his treatise was 
to bring him. 

The first chapter of this work deals 
with the education of the architectus 
and building in general. As Straub 
notes, the list of subjects the architec- 
tus should know—from astronomy 
through history, law, music, and medi- 
cine to philosophy—‘tends to arouse 
a suspicion that this model architect 
is a product of Vitruvius’ imagination 
rather than a reflection of Roman real- 
ity.” Yet, as the old Roman notes, the 
combination of services the architectus 
was called upon to provide involved at 
least a smattering of knowledge in 
many fields—astronomy in surveying 
and in making sun dials, history in the 
proper use of architectural ornament, 
law in contracts, and medicine in the 
laying out of cities and the provision 
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of pure water. He also advises some 
understanding of music for the tuning 
of such military equipment as cata- 
pults. Philosophy of course included 
the mathematies and seience of the 
day. 

Vitruvius discusses leveling instru- 
ments and the work of the librator, or 
leveler, but has nothing to say on land 
surveving. He favors a device he ealls 
the chorabates, a plummet type of 
level plus a water trough, rather than 
the dioptra level described by Nero 
There was a_ well-developed Roman 
system of land division in rectangular 
plots, many of which ean still be seen, 
and are reminiscent of our own public- 
land survey system. The groma, or 
right-angle sighting device, which sur- 
vived in later times as the “surveyor’s 
cross,” plus a wood measuring rod, the 
decempeda of 10 Roman feet, used by 
the Roman “chainman” or decem- 
pedator, were the standard equipment 
of the land surveyor, the 
in that age of right-angle surveying. 

Chapters 2 to 7 of his treatise are 
devoted to building construction but 
sso deseribe materials. His attribution 
of the various qualities of timber and 
stone to their supposed affinity for the 
elements of fire, water, ete., recalls an 
unscientific age, but his observation 
that sand for mortar and concrete 
“shall be sharp and free from dirt” has 
survived in the specifications of the 
present day. 

Chapter 8, on water supply, dis- 
cusses sources with shrewd observa- 
tions on the evele of evaporation, rain- 
fall and runoff, as well as on quality 
and on the dangers of poisoning from 
lead, the standard material used for 
Yoman pressure pipes. The leveling 
and construction of aqueduets and the 
design of sand traps, fountains, and 
distributing tanks are also described. 

Chapter 9 is devoted to a problem 
that long has ceased to be of interest 
to engineers—the measurement of 
time by sun dials and water clocks. 
One may speculate, however, that the 
lack of simple and accurate time pieces 
was a factor in the long lag in the 
development of dynamics. The Roman 
measured the flow of water, for exam- 
ple, solely by the cross-sectional area 


agrime nsor, 


and seems to 
have had no conception of such a fae- 
tor as velocity. In fact, as Herschel 
remarks in his translation of Fron- 
tinus, it took over a thousand years of 
later experience and experiment before 
v=~vV 2h could be written on the 
blackboards of our schools. 

In the last book, Chapter 10, we 
find a description of the machines used 
by the Roman architectus. These in- 
clude hoisting gear, derricks, pulleys 


of the pipe or conduit, 
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MACHINARVM TRACTORIARVM AD ONEKVM ELEVATIONES-CVM 


QVIBVS MOVEIVE. CHERITERET EXPED 
L 





Roman hoisting 
-~FIGVRF « equipment, includ- 
ing pulleys, cap- 
stans, treadmill 
hoists, and even 
pile drivers — all 
operated solely 
by manpower— 
remained _ stand- 
ard construction 
equipment until 
advent of steam 
machines in nine- 
teenth century. 
Original drawings 
for DE ARCHITEC- 
TURA. Vitruvius’ 
famous treatise of 
about 15 B.C., 
have been lost, 
and various at- 
tempts to recon- 
struct them have 
appeared in the 80 
editions since is- 
sued. This woodcut 
is from one of the 
earliest editions of 
his masterpiece. 




















and pumps, as well as the water organ 
of the Greek Ctesebius, and the con- 
temporary engines of war, catapults, 
balistae, ete. Of mechanics, even the 
simpler statics, there is hardly a hint. 
Vitruvius argues strongly that theory 
should be tempered with practice. 
“Those who rely only on theories are 
obviously hunting the shadow, not the 
substance,” he remarks. What he re- 
fers to as theory appears to have been 
limited to the statement of a few 
rules-of-thumb in numerical terms. 

The viewpoint of this sturdy old 
Roman is perhaps best summarized in 
his own words, the earliest surviving 
suggestion for a code of ethics relating 
to professional practice, “Let the archi- 
tectus not be grasping nor have his 
mind preoccupied with the idea of re- 
ceiving perquisites, but let him with 
dignity keep up his position by cher- 
ishing a good reputation. No work can 
be rightly done without honesty and 
ineorruptibility.” 

Among the eighty editions of his 
masterpiece, the translation by Mor- 
gan is probably best known, but many 
illustrations of interest are to be found 
in the other editions. 


(Subsequent articles will continue the 
story of engincering construction under 
the Caesars.) 








GROMA was favorite instrument of Ro- 
man GROMATICI for laying out direc- 
tions at right angles. This simple device 
could be either held in the hand or 
supported by an arm offset from a staff. 
After Stoley and Della Corte. 


5 trough for water 


The Cherobates 
of Vitrevius 
BCI. 


20 feet 
For leveling, Vitruvius favors the CHO- 


RABATES, a plummet type of level 
equipped with a water trough. 
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Mexico City’s Earthquake Damage 


Both authors of this article have had wide and continuous experience for the past ten years 
in the design and construction of foundations in and near the City of Mexico. They drove the 
first long cast-in-place concrete piles to be used in that city. These piles support the new 43-story 
Latino Americana Tower, which came undamaged through the earthquake of July 28, 1957. 
Earlier, for the Mexican Government, they devised a comprehensive plan, in association with 
Spencer, White & Prentis Inc., for underpinning the Palace of Fine Arts should future settle- 
ment require it. (See article by them and by C. B. Spencer, in Civil Engineering, June 1955, 
page 50.) They have examined a number of buildings in the area of maximum shock and here 
report the facts as they observed them. In a future issue they will offer their personal views 
on the lessons to be learned from the catastrophe. 


The writers spent. a crowded four 
weeks in examining the wrecked build- 
ings left by the severe (Mercalli 7) 
earthquake which struck Mexico City 
in the early hours of July 28, 1957. 
The buildings described in this article 
include all those over six stories in 
height, in~the area where the greatest 
damage occurred, on which the writers 
have been able to date to obtain basic 
data. A few lower buildings of special 
significance are included. 

The opinions here expressed are the 
writers’ own deductions based on per- 
sonal observation and background of 
knowledge. Mexico City authorities 
showed them the utmost courtesy and 
assisted them, along with other inter- 
ested engineers, in every way possible. 
But the writers were given no infor- 
mation, facts, or opinions not available 
to the public. 

The following remarks are confined 
to the question, “What are the facts 
about this quake and the deductions 
from them that may point the way 
toward more nearly shock-proof de- 
sign?” 

The losses caused directly or indi- 
rectly by this earthquake are severe 
indeed but there is one important gain 
to be entered on the credit side. Never 
before have engineers had such an op- 
portunity to study earthquake effects 
on a large group of modern buildings 
in close proximity to one another but 
varying widely in type as regards both 
foundation and superstructure. Books, 
articles, and committee reports full of 
brilliantly argued theory have been 
prepared in abundance, but painfully 
little comparative factual evidence can 
be found. There have been few oppor- 
tunities to study results and compare 
them with those the designer antici- 
pated under the theory on which he 
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based his earthquake resistant design. 
It is believed that an analysis and ap- 
plication of the facts made available 
as a result of this earthquake will point 
the way to a practical and economical 
solution to the problem of designing 
and constructing buildings to resist any 
reasonably probable future earthquake 
in Mexico City. 

While the July seismic disturbance 
was felt over most of the southern half 
of Mexico, there is what might be 
called a “laboratory area” of almost 
2,500 acres in the heart of Mexico City 
where the wreckage was most severe. 
Many core borings taken under the 
writers’ direction in this area, and the 
evidence of thousands of piles driven 
here, reveal a soil profile of unusual 
uniformity. There are supposed to be 
a number of islands of firm material 
within the original Lake of Mexico but 
we have observed none in the area of 
severe damage. One would look long to 
find equal uniformity of soil conditions 
in any major city in the United States. 

Within this “laboratory area” the 
buildings range in structural type all 
the way from old brick and stone on 
light wood piles, or on complete or in- 
complete rafts, to a 43-story ultra- 
modern skyscraper on concrete piles of 
Button-Bottom type driven to point 
bearing on a thick stratum of cemented 
sand at a depth of 110 ft below the 
curb. This skyscraper, the tallest build- 
ing in the Americas south of the United 
States border, came through without 
a erack or a single broken pane of glass. 

A large part of Mexico City is vir- 
tually floating on a deep underground 
mud lake. The soil is voleanic bentonite 
clay with a water content that some- 
times reaches the surprising ratio of 5 
parts of water to 1 part of solids by 
weight. Thin layers of sand are inter- 


October 1957 ° 


spersed through the clay but the stra- 
tum to which bearing piles carry their 
loads is a cemented voleanic sand de- 
posit varying from 10 to 30 ft thick 
in different parts of the city. 

In a relatively short time, Mexico 
City has grown tremendously in pop- 
ulation and now has over 4,000,000 
inhabitants. This growth has posed an 
all but insuperable problem as regards 
the domestic water supply. As a tem- 
porary solution, several thousand wells 
have been drilled within the city limits, 
and pumping from these wells has 
caused a city-wide subsidence. The sew- 
age disposal scheme, which looked so 
effective in prospect, has produced a 
partial desert outside the city and has 
increased the subsidence considerably 
by draining away the water that pre- 
viously remained in the original lake 
bottom. These factors are responsible 
for the settlement of streets, sidewalks, 
and such buildings as are not on pile 
foundations. 

Differential settlement takes place 
between the surface of the ground and 
the 110-ft-deep sand layer on which 
the piles of some foundations bear. Al- 
though it is commonly stated that the 
City of Mexico settles at the rate of 
1 ft a year, actually the differential 
settlement between the surface of the 
ground and the sand layer on which 
the piles bear, and which alone matters, 
is only about 6 in. a year. 

While no absolute datum such as sea 
level is available, a datum in a second 
sand stratum, about 180 ft deep, is fre- 
quently used as a basis for comparative 
elevations. Considerable — settlement 
takes place between the ypper and the 
lower sand stratum. The use of this 
lower datum gives rise to the mistaken 
idea that the streets and surface-bear- 
ing structures settle 12 in. a year faster 


CIVIL ENGINEERING 





J. H. THORNLEY, M. ASCE 
President 

Western Foundation Corporation 
New York, N. Y. 


PEDRO ALBIN, JR. 
A.M. ASCE 
Vice-President 


Cimentacicnes Mexicanas, S.A. 
City of Mexico, D. F. 


This reinforced-concrete office building was under construction, and had reached eighth floor, at 


time of quake. It is founded on a mat hung by adjustable screws from tops of piles driven through 
holes in mat. Designated Ignacio Ramirez 20 from its street address (No. 11 in Fig. 1), it is in a 


state of total collapse. 


than the buildings on piles. The differ- 
ential settlement is 6 in., not 12 in. 

This general settlement prevails over 
about half the area within the city 
limits. Before the July quake, it had 
caused excessive cracking in many 
structures and no doubt it aggravated 
some of the destructive results of the 
quake. The surprising fact is, however, 
that a considerable number of build- 
ings that had suffered earlier, partial 
settlement failures came through the 
quake with little observable additional 
damage. Probably this should have 
been anticipated, since the settlement 
would cause vertical stresses and strains 
while the earthquake shock would pro- 
duce, largely, horizontal reactions. 

The early newspaper reports of rub- 
ble-filled streets and collapsed build- 
ings had some basis in fact, but to the 
many who had seen the ruins in Europe 
and Asia, even years after the bomb- 
ings and shellings of the First and 
Second World Wars, the news stories 
on the Mexico City quake seemed to 
paint a picture altogether too dark. 
There is of course no basis for a close 
comparison between the ruins of Lon- 
don and Chunking and those of Mexico 
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City. But after spending much time 
inside the damaged structures, one re- 
alizes that the difference between bomb 
damage and quake damage is in con- 
siderable part the difference between 
damage from without and damage from 
within. A bomb rips off the wall of a 
house and leaves it spilling its secrets 
like an empty-headed fool, but the 
damage from a quake, more often than 
not, leaves a usable looking structure, 
which is found on closer examination 
to have many fractured beams and 
cracked columns. We have observed 
hundreds of such cracks. 

When an earthquake crack occurs, it 
nearly always goes completely through 
the member. It is worth remarking that 
to cover up the damage to a beam 
with a jacket of concrete will rarely 
restore its former capacity. Surely re- 
pairs to an earthquake cracked struc- 
ture should do more than restore its 
strength to what it was before the in- 
jury. Obviously the original strength 
was inadequate since it did not prevent 
the damage—damage which, under the 
same conditions, other structures in the 
same neighborhood were able to resist 
competently. The best procedure would 


be to determine, in so far as possible, 
the differences between the structures 
that met the shock successfully and 
those that failed or partially failed 
under it, and to rebuild accordingly: 
Turn now to the map of the City of 
Mexico, Fig. 1, on which are indicated, 
by the circled numerals, all the modern 
structures in the area of severe shock 
that we were able to examine. Brief 
notes on the salient features of each of 
these buildings, and the extent of the 
observed damage, follow. The para- 
graph numbering conforms with the 
numbering of the structures in Fig. 1. 
All these buildings have been person- 
ally examined by at least one of the 
writers, and generally by both. Need- 
less to say, there has not been time to 
make measurements and_ sketches 
showing post-earthquake conditions in 
accurate detail. The information and 
comments are on broad, general lines. 
1. Torre Latino Americana. A steel- 
frame skyscraper office building 43 stories 
high, with reinforced-concrete floors, sup- 
ported on cast-in-place concrete piles of 
Button-Bottom type, driven to point 
bearing on a cemented sand stratum at 
a depth of about 110 ft below the curb. 
This building was undamaged. 
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2. Aquiles Serdan 28. A reinforced- 
concrete office building 13 stories high, 
supported on sectional wood piles. 

Minor cracks occurred in concrete 
beams, and cinder-block curtain walls 
were very much damaged. 

3. Edificeo Inmobiliaria America. A 
reinforced-concrete office building 13 sto- 
ries high, founded on a compensated con- 
crete raft. The building consists of threc 
separate masses with construction joints 
between them. 

The three masses vibrated differently 
under the earthquake shock and pounded 
each other badly. Some cracks developed 
in beams and columns. Curtain walls 
were badly damaged. The building had 
settled generally before the earthquak« 

4, Juarez 90. A steel office building 13 

 : — stories high with reinforced concrete 
, t - floors, founded on sectional wood piles. 
This structure, Lafragua 4 (No. 6 in Fig. 1), was badly pounded by adjacent buildings. It rests Ris oso may curtain walls 
5. Reforma 1. Reinforced-concrete of- 
fice building, with 16 stories, founded on 
sectional wood piles. 

While under construction, this building 
was badly wracked by an earlier earth- 
quake. The reason given for this earlier 
failure was that torsional movement took 
place because of lack of coincidence be- 
Guate tween the dimensional center of the 
ee building and its center of gravity in a 

—— a g gravit; 

PaNational horizontal plane. Cracks were repaired 

Palace ? A < 
tr with gunite—about as useful a method 

? of repair as wrapping a bandage around a 
broken arm without a splint. 

The July quake cracked most of the 
beams and columns in the fourth, fifth 
and sixth stories. The building was 
tipped badly, which widened the con- 
struction joint between it and the annex. 
Two elevators were knocked out of com- 
mission, leaving one in operation. The re- 
design presumably eliminated the orig- 
inal imbalance, but apparently the theory 
did not fit the facts for the rebuilt 
structure is now a hopeless wreck, and 
has been condemned. 

6. Lafragua 4. Reinforced-concrete of- 
= | —— 05 fice building of 8 stories, with parking 

garage in basement, founded on a com- 


7 Avenida Central 
Scale in miles pensated raft. 


on a concrete raft. Note cracked columns. 
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FIG. 1. Greatest damage from eathquake of 
July 28, 1957, occurred in heart of Mexico 
City, an area of about 2,500 acres. Buildings 
examined and described are indicated by 
circled numerals, which coincide with num- 


bered paragraphs in text. 


Fifteen-story reinforced-concrete office building 
founded on sectional wood piles was left a 
hopeless wreck after 1957 quake. This struc- 
ture, Reforma 1 (No. 5 in Fig. 1), had been 


damaged by an earlier quake. 
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This structure was badly pounded by a 
neighboring building owing to different 
periods of vibration. Beams were cracked 
and some columns badly damaged at top 
and bottom junctures with beams. 

7. Versalles 15. Reinforced-concrete 
office building 9 stories high, supported 
on a concrete-mat foundation hung from 
precast concrete piles by yoke and screw 
devices. 

The glass-block facade 
completely with the shock. 

8. Registro Publico de la Propiedad. 
Reinforced-concrete government office 
building of seven stories, supported on 
concrete mat. The mat is hung by 165 
adjustable screws and yokes from the 
tops of cast-in-place concrete piles. The 
holes in the mat clear the piles by 3 in. 

Two beams at the first-floor level were 
badly cracked; other beams showed 
minor cracks. Some yokes fell off the 
piles, others were bent. Some screws were 
bent. Sixty of the screw-type connections 
were put out of commission or are en- 
tirely missing. 

9. Hilton Hotel. Reinforced-concrete 
hotel building of 14 stories founded on 
sectional wood piles. 

Curtain walls and decorations were 
badly damaged. 

10. Independence Monument. This 
consisted of a golden angel on top of a 
column about 130 ft high, founded on 
sectional wooden piles. Since its erection, 
the city streets had settled 10 ft or more 
with respect to it. 

The earthquake threw the golden angel 
to the ground and damaged the column 
at a point about one-third up from the 
base. 

11. Ignacio Ramirez 20. This rein- 
forced-concrete office building, with out- 
side steel framing for windows, supported 
on a concrete mat with holes left for 
piles (to support the mat by yokes and 
screws), was under construction and 


came down 


completed up to the eighth floor at the 
time of the earthquake. 
This building collapsed completely. 
12. Roble Building and Theater. Thea- 
ter and 15-story steel-frame office build- 
ing with reinforced-concrete floors. 






























Curtain walls in office building were 
severely damaged on floors three to six. 
The theater appears undamaged except 
that part of an outside wall in the bal- 
cony fell. Two elevators were put out of 
commission. 

13. Reforma 95. Steel office building of 
12 stories, with reinforced-concrete floors 
and walls, founded on sectional wood 
piles. 

Curtain walls were severely damaged 
by the quake. 

13-a. Casa Latino Americana, Steel 
building 13 stories high, with reinforced- 
concrete floors, founded on _ sectional 
wood piles. Before the shock, cracks due 
to differential settlement had appeared. 

The shock damaged this structure at 
the second, third, fourth, and fifth floors. 
Curtain walls were damaged in most of 
the building, and elevators put out of 
commission. It is being repaired with 
steel cross bracing embedded in cast-in- 
place concrete walls. 

14. Sadi Carnot 44. Under construc- 
tion at the time of the earthquake, 
this five-story reinforced-concrete school 
building is founded on a concrete raft 
that extends 5 ft beyond the outside 
line of columns. Curtain walls are of red 
brick. 

The quake damaged column-to-beam 
connections on the second, third, and 
fourth floors. Greatest damage was at the 
third floor. Several columns are out of 
plumb and one column is displaced. 
Floors above the third were shifted to 
the south and settled about 2 in. 

It was not learned whether this build- 
ing will be condemned. 

15. Encanto Movie Theater. This 
building is a structural steel frame about 
80 ft high, supported on a pierced con- 
crete mat which was to be hung from 
concrete piles with yoke and screw con- 
nections. The connections were being in- 
stalled at the time of the quake. 

The quake caused the roof to fall in. 
This total wreck will be demolished. 

16. Nilo and Reforma. This ten-story 
reinforced-concrete office building had 
stood unfinished for a long time. It is 
supported on a compensated concrete 
raft. Frame and floors had been com- 
pleted. Previous to the shock the build- 
ing had settled generally and was con- 
siderably out of plumb. 

No further damage was observed after 
the quake. 

17. Hamburgo and Havre. Reinforced 
concrete office building of seven stories 
on a concrete-raft foundation, completed 
shortly before the quake. 

Quake damaged connections between 
columns and beams. Elevators were put 
out of commission at the third floor. 

18. Havre 7. Reinforced-concrete office 
building for doctors, ten stories high, 
supported on compensated-concrete-raft 
foundation. 


Yoke and adjustable screw devices for hang- 
ing foundation mats to tops of piles fared 
badly during quake. 








This building had settled generally and 
tilted toward the street before the quake. 
Both settlement and tilt were increased 
by the quake. Cement-block curtain 
walls were heavily damaged. 

19. Napoles and Reforma. Under con- 
struction and nearing completion when 
the quake struck, this 14-story rein- 
forced-concrete building rests on a con- 
crete mat which is hung by yokes and 
screws from precast concrete piles 
augured down. 

The top two stories totally collapsed. 
Minor damage occurred in the curtain 
walls on lower floors. 

20. Polytechnical School. Several four- 
story reinforced-concrete buildings on 
compensated reinforced-concrete mats. 

One building of the group collapsed 
entirely. Some of the remaining buildings 
are to be torn down. These buildings 
were among the most complete wrecks 
left by the quake. Since they belonged 
to the Polytechnical School, they cer- 
tainly would have been designed on the 
basis of the latest (although obviously 
wrong) theories of earthquake resistant 
construction. 

21. Frontera 125. Reinforced-concrete 
apartment building of six stories, on a 
reinforced-concrete raft. 

This building collapsed completely, 
killing 33. The site has been cleared and 
is now a vacant lot. 

22. Insurgentes 337. Reinforced-con- 
crete office building of six stories on a 
concrete-raft foundation. 

The five upper stories collapsed com- 
pletely. 

23. Insurgentes 51. Reinforced-con- 
crete office building of 8 stories, origi- 
nally on a compensated-concrete-raft 
foundation. Before the quake, the build- 
ing had settled and tilted. Underpinning 
was under way, using precast sectional 
concrete piles. Piles had been augured in 
and adjustable yokes and screws installed 
on every pile, but only those in areas of 
greatest settlement had been tightened. 

The quake came while this leveling 
operation was going on. The building 
underwent general settlement, reported 
to be about 6 in., and is about 8 in. out 
of plumb. Of the 15 piles inspected, the 
yokes on 10 were displaced by the quake, 
and other connections were severely 
damaged. Concrete beams were cracked 
on the second, third, and fourth floors— 
mainly on the third floor. 

24. Insurgentes and Tlaxcala. Rein- 
forced-concrete office building of ten 
stories, on a mat to be hung on piles by 
yokes and adjustable screws. Prepara- 
tions to install the adjustable screws 
were under way before the quake. 

Concrete frame and curtain walls were 
damaged. 

25. Coahuila 223. Reinforced-concrete 
building of five stories on reinforced- 
concrete footings. 

Cracks appeared in this structure and 
the curtain walls were badly damaged as 
a result of the quake. 

26. La Merced Market. A large one- 
story market area (320,000 sq ft) with 
thin-shell concrete roof supported on 
concrete columns, each column resting 
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on an individual compensated concrete 
pontoon. 

The quake collapsed 15,000 sq ft of 
roof. 

27. Hospital de la Raza. Of heavy 
construction, 11 stories high, on a raft 
foundation. Large settlement had taken 
place before the quake. The raft had 
been underpinned and adjustable screws 
installed. 

Quake caused serious additional dam- 
age. Screw and yoke devices were off the 
piles in some cases and damaged in 
others. 

Because of the nature of the use of 
this building, a very careful study will 
have to be made, followed by reconstruc- 
tion of the foundation, to avoid a major 
catastrophe in the event of another 
earthquake. 

28. Escuela Normal. Several reinforced 
concrete buildings, of varying heights, 
bearing on compensated concrete rafts. 
The buildings had settled irregularly 
with resulting heavy damage before the 
quake. 

The quake caused only minor addi- 
tional damage. 

29. Palace of Fine Arts. A heavy 
monumental steel-frame building on a 
massive reinforced-concrete slab. Before 
the quake the building had settled 11 ft 
below street level. 

There was no apparent additional 
damage or settlement from the quake. 

30. Bolivar 36. Steel office building 
with reinforced-concrete floors and cur- 
tain walls, seven stories high, founded on 
a conventional mat supported on long 
reinforced-concrete piles driven to sand 
stratum. 

This building suffered no damage from 
the quake. 

31. Independencia and Revillagigedo. 
Alffer Hotel, a ten-story reinforced-con- 
crete building founded on precast con- 
crete piles driven to the cemented sand 
stratum. 

This hotel was not damaged by the 
quake. 

32. Reforma 51. A 23-story steel-frame 
office building under construction and 
nearing completion at the time of the 
quake. It is founded on precast concrete 
piles. 

Not damaged by the quake. 

33. Reforma 76. An 18-story steel- 
frame office building founded on precast 
concrete piles driven to the cemented 
sand stratum. 

Not damaged by the quake. 

34. Madrid 25. A 12-story reinforced- 
concrete office building founded on pre- 
cast concrete piles driven to the sand 
stratum, which was under construction 
and nearing completion at the time of 
the quake. 

This structure was not damaged. 

35. Reforma 104. Reinforced-concrete 
office building nine stories high, founded 
on a mat hung from piles by yokes and 
adjustable screws. 

No damage was sustained by this 
building. 

36. Condessa 6. Reinforced-concrete 
office building 11 stories high, on a com- 
pensated raft foundation. 
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Cement-block walls were 
slightly damaged. 

37. 5 de Mayo 27. Steel-frame office 
building with reinforced-concrete floors, 
12 stories high, founded on long sectional 
wood piles. 

Quake caused slight damage to con- 
crete curtain walls. 

38. Palma 40. Office building eight 
stories high, with frame, floors and walls 
of reinforced concrete, founded on long 
sectional wood piles. 

This building suffered no damage from 
the quake. 

39. Venustiano Carranza 117. Office 
building of seven stories, with frame, 
floors and walls of reinforced concrete, 
on a concrete raft. 

No damage was caused by the quake. 

40. Aquiles Serdan 29. Office building 
of 13 stories, with frame and floors of 
reinforced concrete and red brick curtain 
walls, founded on sectionalized wood 
piles. This building had settled and was 
out of plumb before the quake. 

It was further damaged by the quake. 

41. Hidalgo 5. An 18-story steel-frame 
office building with reinforced-concrete 
floors founded on _ sectionalized wood 
piles. 

Curtain walls were severely damaged 
by the quake. 

42. San Juan de Letran 9. A 16-story 
reinforced-concrete office building with 
reinforced-concrete floors, founded on 
sectionalized wood piles. 

Quake cracked curtain walls, particu- 
larly on the sixth and seventh floors. 
The building has settled out of plumb. 

43. San Juan de Letran 21. A 12-story 
steel-frame office building with  re- 
inforced-concrete floors founded on 
sectionalized wood piles. 

Frame, curtain walls, and stairs were 
cracked and otherwise damaged by the 
quake. 

44. Plaza de Santos Degollado 10. 
Office building nine stories high, with 
reinforced-concrete frame and _ floors 
founded on sectionalized wood piles. 

No damage was sustained by this 
building. 

45. Articulo 37. A nine-story office 
building with reinforced concrete frame 
and floors, founded on sectionalized 
wood piles. 

This building was undamaged by the 
quake. 

46. Oaxaca 50. An I1-story office 
building with reinforced-concrete frame 
and floors on a concrete mat hung from 
tops of concrete piles by yokes and ad- 
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justable screws. 

Yoke and screw devices failed and the 
building settled badly out of plumb as 
a result of the quake. 


A few general observations 


Turning again to the map, Fig. 1, 
the above brief reports on the struc- 
tures and their condition at the time 
we examined them can be summarized 
as follows. 

Seven of the structures described 
were supported on conventional con- 
crete rafts which were neither compen- 
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sated for soil pressure nor supported by 
piles. Five of these structures were 
damaged. Two, including the Palace of 
Fine Arts, were undamaged. 

Eight of the structures described 
were supported on compensated raft 
foundations. All the buildings on this 
type of raft were damaged. These rafts 
were designed on the theory that a soil 
once subjected to a given intensity of 
loading, usually by a superimposed 
layer of soil removed before the mat 
is placed, will accept approximately the 
same intensity of loading it originally 
carried, when such loading is reintro- 
duced by the weight of the mat and 
the building it carries. 

Numerous foundation settlements in 
Mexico City that oecurred long before 
the recent earthquake have disproved 
this theory, but it appears still to be 
widely accepted. In studying the settle- 
ment of many buildings on this type 
of foundation, both before and after 
this earthquake, we have found that 
the greatest hazard would seem to be 
in the necessary basic assumption that 
the soil below the mat will have a uni- 
form unit load-bearing value. The ir- 
regularity of the settlements shows that 
this assumption is frequently in error. 

Of the structures described, 15 were 
supported on sectional, loosely jointed 
wood piles. There was no possibility of 
directional control of the lower sec- 
tions of these piles once they had been 
driven below the ground surface. Of 
the 15 buildings on this type of foun- 
dation, 12 were damaged by the quake. 

Six of the structures described were 
founded on conventional concrete-pile- 
supported mats. None of the buildings 
on this type of foundation was dam- 
aged. Under each of these mats, piles 
of one of the four following types were 
used: (1) precast sectionalized concrete 
piles driven by standard methods, (2) 
piles cast in place in preexcavated 
holes, (3) piles formed inside pre- 
driven, removable heavy steel forming 
apparatus, or (4) sectionalized piles 
jacked down against a load supplied by 
the weight of the structural materials, 
either before or after they were built 
into the structure. 

Ten of the structures described were 
supported on mats which in turn were 
hung on long screws mounted in pairs 
on the top of each pile, with their 
lower ends anchored in the mat. Each 
pile extended through an opening in 
the mat and was free to move. In many 
cases the mat, swinging like a batter- 
ing ram under the influence of repeated 
earth shocks, kicked the yokes off the 
tops of the piles. All but one of the 
buildings on this type of foundation 
were damaged. 

Authors’ conclusions are reserved for 
a subsequent article. 
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The practicing structural engineer of- 
ten encounters statically determinate 
beam-type structures whose design is 
facilitated by the use of influence dia- 
grams. When such structures are com- 
plicated by overlapping members, as 
in telescoping mechanisms or floor-sys- 
tem girders, the utilization of Muller- 
Breslau’s principle is expedient for 
rapid construction of these diagrams. 
Frequently this principle is introduced 
when influence diagrams of statically 
indeterminate structures are required 
but is often neglected in the case of 
statically determinate structures. This 
article endeavors to emphasize the lat- 
ter application. 

The following statement of the prin- 
ciple appears in the book, Elementary 
Structural Analysis, by J. B. Wilbur 
and C. H. Norris, where the validity of 
the theorem is also demonstrated: 

“The ordinates of the influence line 
for any stress element (such as axial 
stress, shear, moment, or reaction) 
of any structure are proportional to 
those of the deflection curve which is 
obtained by removing the restraint 
corresponding to that element from 
the structure and introducing in its 
place a corresponding deformation into 
the primary structure which remains.” 

If the deformation in the primary 
structure is a unit distortion, the re- 
sulting deflected shape is the exact 
seale of the influence line desired where 
the undeflected structure forms the 
base line of the diagram. When a 
restraint is removed from a structure 
that is statically determinate, the con- 
figuration resulting from the corre- 
sponding distortion will be effected by 
a rigid body motion of the elements. 
In the case of indeterminate structures, 
elements that cannot displace as rigid 
bodies undergo elastic deformation. 
Here, unlike the statically determinate 
case, the principle is limited to struc- 
tures made up of elastic materials that 
follow Hooke’s law. 

A unit displacement of the point of 
application of a reaction in the direc- 
tion of the reaction, provides an in- 
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Influence diagrams for statically 
determinate structures 


RALPH L. BARNETT, J. M. ASCE, Assistant Engineer, Armour Research Foundation, Chicago, Ill. 


fluence line for the reaction stress. If 
a unit rotation of one radian is intro- 
duced between the two ends of a cut 
section, the resulting curve is the in- 
fluence line for moment at this sec- 
tion. To construct an influence line 
for the external shear at a section, the 
section is cut and a unit vertical dis- 
placement is provided between the two 
ends without relative rotation; that 
is, the cut ends must remain parallel. 

In the statically determinate beams 
shown in Fig. 1, the ordinates of the 
vertices completely describe the influ- 
ence diagrams. These ordinates may be 
found by evaluating the stress func- 
tion when a unit load is placed at the 
associated abscissas, or from purely 
geometric considerations. All rollers are 
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assumed to provide upward and down- 
ward reactions. 

Each straight line used to construct 
the influence diagrams shown in Fig. 1 
corresponds to a member in the struc- 


ture. When a particular section is 
loaded, its counterpart in the influence 
diagram provides the desired ordinates. 
Structure I is loaded along the top. 
The influence lines are shaded under 
segments AB, BE, and EG. Struc- 
ture II supports loads along the bot- 
tom. The influence lines are shaded 
under segments AJ, JF, and FG. 
Consider the construction of dia- 
gram (d) for Structure II, for shear 
at E. Cut the middle beam at FE. To 
obtain the influence diagram, a verti- 
cal displacement must be introduced 
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between the two cut ends; for example, 
the right end may be displaced up- 
ward and the left end downward. To 
visualize the rotation of the three 
beam sections, assume that each ro- 
tates in one of three parallel vertical 
planes. Segment EF should be 
drawn first at some arbitrary inclina- 
tion, because it contains one point 
which cannot be displaced (point F). 
Segment BE could not be drawn first 
by rotating arbitrarily about B, be- 
cause the location of B depends on the 
inclination of EF. Note that if EF ro- 
tates through a clockwise angle, the 
lower beam AJ must rotate about the 
fixed point A, since J is displaced up- 
ward. Therefore the hinge at B is dis- 
placed upward in proportion to the 
vertical deflection of J. 


The second line drawn is AJ using 
the fixed point A and the point J 
established by rotating EF. With the 
inclination of AJ established, point B 
is located. By rotating segment BE 
about B, a declination can be pro- 
duced such that BE and EF are paral- 
lel and the two cut ends are one above 
the other. With BE so established, the 
hinge at point D is located. The final 
line DG is drawn using the fixed point 
F and the previously found point D. 
If the scale is adjusted in such a way 
that the vertical displacement of the 
cut ends is equal to unity, the figure 
is the influence diagram for the shear 
at H. The remaining influence diagrams 
shown in Fig. 1 are constructed by a 
similar application of Muller-Breslau’s 
principle. 


Soil moisture content quickly found 


MILTON E. BENDER, Jr., A.M. ASCE 


Associate Professor of Civil Engineering, Colorado State University, Fort Collins, Colo. 


The need for a method of determining 
the moisture content of a soil without 
waiting for the sample to dry to constant 
weight in an oven is evidenced by the 
several so-called rapid methods proposed 
in recent years. Each of these methods 
has some disadvantages. The method 
proposed here is simple, requires a 
minimum of equipment, adapts itself 
well to field laboratory use, gives good 
accuracy, and can be performed in 
about 15 minutes. 

This method is based on the standard 
pycnometer specific-gravity test. The 
equation for determining the specific 
gravity of a soil is 

Ws 
ve eel A ee Eh 


where 


Gs = specific gravity of soil 

Ws = oven-dry weight of sample 

Ws = weight of pycnometer bottle 
filled with water 

Wr = weight of pycnometer bottle 
filled with sample and water 


When determining the specific gravity 
of a soil, Ws is known. However, if Gs 
is known instead, the same equation and 
testing procedure can be used to deter- 
mine Ws. Equation 1 can be written, 
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3 Gs 
Ws =—— 
Gs — 
For a given soil Gs/(Gs — 1) is essen- 
tially constant. Therefore, Eq. 2 can be 
written, 


i — (Wr— Ws) . (2) 


Ws=C(Wr—Ws). . . (3) 


To determine Ws, Eq. 3 can be used, 
and the moisture content of the sample 
can be determined by 

(Wos — Ws) 
p= US A) 
u We ( 
where 


w = moisture content of sample 
W.s = wet weight of sample 


The equipment required is simple, 
consisting of scales sensitive to 0.01 
gram, a 300- to 500-ml bottle with fitted 
stopper for accurate volume control, a 
thermometer, and a glass stirring rod. 

The procedure can be broken down 
into five main steps. 

Step 1. Determine We for any water 
temperature within the working range. 

Determine the weight of the bottle 
and record as Wo. 

Determine the weight of the bottle 
filled with water and the temperature of 
the water. Record as Wg7, and T7,. 

Compute values of Ws for other 
water temperatures by use of the fol- 
lowing equation: 
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W zr, = (W zz, mak! Wo) xX 
(Specific gravity of water at 7'2) +W 
(Specific gravity of water at m1) : 


Plot a curve showing the variation in 
Ws with temperature. This calibration 
curve eliminates the necessity of deter- 
mining Ws for each moisture-content 
determination. 

Step 2. Determine the constant C for 
Iq. 3. Two methods can be used. One 
is by estimating the specific gravity of 
the soil and then taking the ratio 
Gs/(Gs — 1). Although the specific 
gravity of most soils can be estimated 
with little error, this method does not 
take into account the constant errors of 
this test and will usually result in a 
moisture content that is too high. 

The second method is to run a test 
using an oven-dry sample and compute 
C’. In this case C contains the constant 
errors of the test and therefore will give 
accurate moisture contents if the test 
procedure is standardized. This second 
method is practical only when a number 
of moisture determinations are to be 
made for the same type of soil. This 
method is particularly well suited for 
control of compaction in earthwork. 

Step 3. Weigh the wet sample and 
record as W ws. 

Step 4. Place the sample in the bottle 
and add water until the bottle is about 
two-thirds full. Stir the contents with 
a glass rod for about three minutes to 
thoroughly disperse the soil and to allow 
entrapped air to escape. Finish filling 
the bottle with water and let it stand 
for about ten minutes to allow the air 
to come to the surface. Wash the bubbles 
from the surface by adding water very 
slowly. Insert the stopper, dry thor- 
oughly, weigh, and record as Wr. Im- 
mediately after weighing, shake the 
bottle to thoroughly mix the contents, 
remove the stopper, and take the 
temperature of the mixture. 

Step 5. Compute Ws from Eq. 3, 
using Wz for the water temperature at 
which W 7 was determined. This method 
is very sensitive to temperature. It is 
essential that the correct value of Ws, 
be used. 

Step 6. Determine the moisture con- 
tent, w, by Eq. 4. 

Using this procedure, the writer has 
run a number of tests on various types of 
soil ranging from sand to very fat clay. 
If C is determined from an oven-dry 
sample, the moisture content can be 
determined consistently to within + 0.3 
percent. This accuracy requires only 
reasonable care. The results of the tests 
run by the writer were well within these 
limits for clays and even more accurate 
for sands. If C is evaluated by estimating 
the specific gravity, the error will 
usually be much larger — sometimes 
over 1 percent. 
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ASCE to Install Nine New Officers at Annual Convention 


Highlights in the Careers of Our New Officers 


Louis R. Howson 

Louis R. Howson, who will take office 
in October as the 89th President of the 
Society, has had a long and _ distin- 
guished career in engineering and pub- 
lic service. He has been connected with 


the Chicago consulting firm of Alvord, | 


Burdick and Howson since his gradua- 
tion from college in 1908 and is now 
senior partner. During his many years 
of membership in ASCE, which he 
joined as Associate Member in 1914, he 
has served as Director (1950-1953) and 
Vice-President (1955-1956). He has also 
headed or been a member of several of 
its major committees. 

Mr. Howson was born in Clinton, 
Towa. A 1908 graduate of the University 
of Wisconsin, with the B.S. degree, he 
received the C.E. degree there in 1912 
and a “Distinguished Service Citation” 
in 1949. He is a registered professional 
engineer in thirty states and _ several 
Canadian Provinces. 

A nationally known specialist in sani- 
tary engineering, Mr. Howson has 
served as engineer on water supplies for 
New York City, Chicago, Denver, Mil- 
waukee, Cleveland, Miami, Orlando 
(Fla.), Dayton (Ohio), Lansing (Mich.), 
and a long list of other cities. Many 
communities, ranging from Lincoln, 
Nebr., to Birmingham, Ala., have simi- 
larly benefited from his services as en- 
gineer on sewerage and sewage dis- 
posal. Mr. Howson has also served as an 
expert on water problems for the States 
of New York, Pennsylvania, Ohio, Wis- 
consin, Michigan, and Minnesota, and 
as chief sanitary expert in the Lake 
Michigan water diversion controversy 
in four hearings before the U.S. Supreme 
Court. In addition he has aided in mak- 
ing studies and preparing a report for 
the federal government on requirements 
und cost of sewage treatment for the 
Chicago District. His services as an ex- 
pert have also been sought in many 
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court proceedings and before numerous 
commissions on values and rates. He 
has appraised more than 100 utilities 
and been on some thirty Boards of 
Arbitration, 

Despite the claims of his busy career, 


LOUIS R. HOWSON 
President-elect of ASCE 


Mr. Howson has also found time for 
work in many professional organizations. 
He is former president of the American 
Water Works Association and the West- 
ern Society of Engineers, and has been 
chairman of a number of major pro- 
fessional committees. Particularly im- 
portant among these services was his 
chairmanship of the National Water 
Policy Committee of Engineers Joint 
Council. Mr. Howson is an honorary 
member of the AWWA and holder of 
four of its awards for distinguished 
service and achievement. He is also a 
member of the American Public Health 
\ssociation, the American Public Works 
Association, the American Society of 
Mechanical Engineers, and the Ameri-~ 


can Institute of Consulting Engineers. 

For many years Mr. Howson was 
engineering member of the Illinois State 
Board of Conservation and Natural Re- 
sources, which operates the State Water 
Survey, the State Geological Survey, 
and the State National History Survey. 


Waldo G. Bowman 


Waldo G. Bowman, who will be new 
ASCE Vice-President for Zone I, is 
editor of Engineering News-Record. Mr. 
Bowman graduated in civil engineering 
from the University of Kansas and did 
postgraduate work at the Harvard Grad- 
uate School of Business Administration. 
Structural engineering design and steel 
erection work with the Chicago Bridge 
and Iron Works and the Boston Bridge 
Works preceded his joining the editorial 
staff of Engineering News-Record in 
1925. He has been editor-in-chief since 
1940. 

A distinguished editor and _ writer, 
Mr. Bowman has traveled extensively 
throughout the United States and all 
over the world on construction writing 
and observation assignments. In 1947 
he was a member of a group sent to 
Germany by Secretary of War Patterson 
to study U.S. occupation progress. 

Mr. Bowman’s association with ASCE 
began in his college days when he was 
first secretary and then president of the 
Student Chapter at the University of 
Kansas. He served on the Board of 
Direction, 1949-1951, and has been ac- 
tive in Metropolitan Section affairs. 

Mr. Bowman is also a member of the 
American Society for Testing Materials 
and the American Concrete Institute. 
In addition, he has taken considerable 
interest in the International Commis- 
sion on Large Dams, attending its con- 
gresses in New Delhi, India, and Paris, 
France, and is now a member of the 
committee arranging for the congress 
to be held in the United States in 1958. 
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WALDO G. BOWMAN 
Vice-President, Zone I 


He is a registered professional engineer 
in the State of New York. 


Samuel B. Morris 

Samuel B. Morris, who recently 
served District 11 as Director, returns 
now to the Board of Direction as Vice- 
President for Zone IV. Widely known 
in West Coast water supply circles, Mr. 
Morris is now consulting engineer to 
the Los Angeles Department of Water 
and Power. From 1944 until about two 
years ago he was general manager of 
the department, which serves a popula- 
tion of well over two million. 

Before taking the post with the City 
of Los Angeles in 1944, Mr. Morris had 
been dean of the School of Engineering 
at Stanford University since 1936 and 
executive head of civil engineering sinc: 
1935. He was born in Los Angeles and 
graduated from Stanford, with a civil 
engineering degree, in 1911. For 22 years 
he served the Pasadena Water Depart- 
ment as chief engineer and _ general 
manager. During this period he built 
Morris Dam, which was named in his 
honor and dedicated by Herbert Hoover 
in 1934. 

Mr. Morris has served as consultant 
to several government agencies and a 
number of cities and utility districts. 
In 1950 and 1951 he was a member of 
the President’s Water Resources Policy 
Commission. He has also served on the 
Colorado River Board of California and 
on the Committee on Geophysics and 
Geography of the Research and Devel- 
opment Board. Mr. Morris has also rep- 
resented ASCE on the EJC National 
Water Policy Panel. He is a past-presi- 
dent of the American Water Works 
Association and the American Public 
Power Association. 

Active in the Society since 1922, Mr. 
Morris was Director from 1954 to 1956 
At local level, he has the distinction 
of having been president of both the 
San Francisco and Los Angeles Sections 
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SAMUEL B. MORRIS 
Vice-President, Zone IV 


Philip C. Rutledge 

Philip C. Rutledge, recently elected 
Director for District 1, has been a 
partner in the New York City firm of 
Moran, Proctor, Mueser & Rutledge 
since 1952. His work for the firm has 
included major responsibility for foun- 
dation investigations for projects of 
Kaiser Engineers all over the country; 
foundation studies for E. I. DuPont de 
Nemours, including the AEC’s Savan- 
nah River Project; and a feasibility 
report and design of the Texas Towers 
Offshore Radar Stations. 

A cum laude graduate of Harvard 
College in 1927, with the S.B. degree, 
Mr. Rutledge has an S.M. degree from 
M.I.T. and his science doctorate from 
Harvard. From 1933 to 1937 he was 
instructor in soil mechanics in the Grad- 
uate School at Harvard; from 1937 to 
1943, associate professor and professor 
of soil mechanics at Purdue University; 
and from 1943 to 1952, professor of civil 
engineering and chairman of the civil 
engineering department at Northwestern 
Technological Institute. At the outset of 
his career he was with construction com- 
panies in New York and Boston. 

As consultant to the Army Corps of 
Engineers, Mr. Rutledge has been a 
member of its Board of Consultants on 
Airfield Pavements since 1943; a mem- 
ber of its Soil Mechanics Board; and 
consultant to its Snow, Ice and Perma- 
frost Research Establishment since its 
inception. For many vears he has been 
identified with the work of the U.S. 
National Council on Soil Mechanics and 
Foundation Engineering, and is now on 
the executive committee. 

Since 1947 Mr. Rutledge has been 
active in the work of the ASCE Soil 
Mechanics and Foundations Division, 
having served as a member and chair- 
man of its Executive Committee. At 
local level, he 
and president of the 
Section. 


has been vice-president 
Metropolitan 
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Weston S. Evans 

The new Society Director for District 
2 is Weston 8S. Evans, a widely known 
engineering educator, and head of the 
Civil Engineering Department and act- 
ing dean of the College of Technology 
at the University of Maine. He received 
a BS. degree in civil engineering from 
the University of Maine in 1918 and 
his MS. degree in 1923. 

After brief service in World War I, 
Mr. Evans joined the Great Northern 
Paper Co. where he stayed until his 
return to the University of Maine in 
the fall of 1920 as instructor in civil 
engineering. Since 1934 he has _ been 
head of the Civil Engineering Depart- 
ment. He was recently appointed acting 
dean of the College of Technology. 

Joining ASCE as a member in 1935, 
Professor Evans was active in organiz- 
ing the Maine Section in 1950 and was 
president of the Section in 1954. He 
has served on many Soci ty committees, 
including the Local Qualifications Com- 
mittee and the Committee on Engineer- 


ing Education, of which he was chair- 
man for three years. He has also been 
active in the American Society for En- 


gineering Education, the Engineers’ 
Council for Professional Development, 
and is now serving his second term on 
the Maine Board of Registration for 


Professional Engineers 


Tilton E. Shelburne 

The choice of District 6 for ASCE 
Director is Tilton E. Shelburne, director 
of research for the Virginia Council of 
Highway Investigation and Research. 
Mr. Shelburne was 1955 recipient of the 
Highway Research Board’s Roy W. 
Crum Award “for distinguished service” 
in the field of highway engineering 
His work has been most 
closely identified with highway ma- 
terials, pavement performance, and 
road-surface characteristics. 


research. 
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Following his graduation from Purdue 
University with the BSCE degree in 
1927, Mr. Shelburne joined the Indiana 
Conservation Commission as a field en- 
gineer and later became district ma- 
terials engineer for the Indiana State 
Highway Commission. He then re- 
turned to Purdue as research engineer 
on a project 
jointly by the university and the In- 
diana Highway Commission. While at 
Purdue he also resumed his academic 
career, taking his M.S.C.E. degree in 
1939. 

In 1944 the Virginia Department of 
Highways chose Mr. Shelburne to fill 
its newly created position of director 
of research, with headquarters at Rich- 
mond. During the next five years he 
worked with highway officials and edu- 
cators throughout the state to set up 
the Council of Highway Investigation 
and Research. The Council was finally 
established at the University of Vir- 
ginia in 1949. Mr. Shelburne filled nu- 
merous technical and professional com- 
mittee assignments, and at present is 
chairman of the Highway Research 
Board’s Department of Design. He is 
also author of numerous articles report- 
ing his research activities. 

Active in ASCE, Mr. Shelburne has 
served on the Highway Division’s Com- 
mittee on Significance of Tests for 
Highway Materials. He has also been 
president of the Virginia Section. 


cooperative sponsored 


Craig P. Hazelet 


The new Society Director for District 
9 is Craig P. Hazelet, well known 
consultant and senior partner in the 
firm of Hazelet and Erdal, consulting 
engineers of Louisville, Ky. Mr. Haze- 
let’s forty-vear professional career has 
been chiefly concerned with the design 
and construction of bridges. He grad- 
uated from the University of Washing- 
ton with a BS.C.E. degree in 1915. 
This education was later supplemented 
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by a C.E. professional degree from the 
University of Washington and graduate 
study at the University of Illinois and 
M.LT. 

In 1936 Mr. Hazelet formed Hazelet 
and Erdal, successor to the Scherzer 
Rolling Lift Bridge Company, which he 
had served as chief engineer, general 
manager, and president during the pe- 
riod, 1922-1936. In the course of his 
career, Mr. Hazelet has been engaged 
in the design of major bridges in China, 
Spain, and Canada, and numerous out- 
standing bridges over principal rivers 
in the United States. In the period 
1942-1945 he served as a special con- 
sultant to the Army Transportation 
Corps on the design of ships, barges, 
and cranes. Recognition for his works 
was first prize in the AISC interna- 
tional competition for the design of an 
elevated highway in 1937. 

Mr. Hazelet became a Member of 
ASCE in 1928. He has served two years 
on the Local Sections Committee, and 
four vears (one of them as chairman), 
on the Student Chapters Committee. 
On similar assignments in the Depart- 
ment of Technical Activities, he served 
four years on the Executive Committee 
of the Structural Division, and held 
the post of chairman during two of thos: 
vears. Still further activity of this kind 
involved four years as co-chairman of 
the ASCE-AIA Joint Cooperative Com- 
mittee. At Section level he has been 
secretary and vice-president of the IIli- 
nois Section, and vice-president and 
president of the Kentucky Section. 

He is a member of numerous pro- 
fessional including the 
American Institute of Consulting En- 
gineers and the U.S. Council of the 
International Association of Bridge and 
Structural Engineering. 


organizations, 


Don H. Mattern 


Don H. Mattern, chief of the Project 
Planning Branch of the Tennessee 


CRAIG P. HAZELET 
Director, District 9 


Valley Authority, Knoxville, Tenn., and 
new Society Director for District 10, 
has been prominently identified with 
the TVA since its early days. From 
1934 to 1938 he was in the Design 
Division, engaged chiefly in hydraulic 
turbine test work. For part of this 
period he was also assistant to the chief 
design engineer. Since 1938 he has been 
in the Project Planning Branch of the 
Division of Water Control Planning. 
As chief of the Branch, he is currently 
responsible for preliminary investiga- 
tions and economic studies for all mul- 
tiple-purpose hydro and steam-electric 
generating developments. 


In his early career Mr. Mattern was 
in the Operating Department of the 
Consumers Power Company (Michigan) 
for five years. In this work he helped 
considerably in the development of the 
Index Method of hydraulic turbine test- 
ing. A 1926 graduate of Pennsylvania 
State University, Mr. Mattern was grad- 
uate assistant in civil engineering at 
Iowa State College from 1926 to 1928 
while working for a master’s degree in 
hydraulic power. He also holds the pro- 
fessional degree of C.E. from Iowa 
State, and is a_ licensed professional 
engineer in the state of Tennessee. 


Long active in ASCE work, Mr. Mat- 
tern is now chairman of the Committee 
on Salaries and a member of the Local 
Qualifications Committee. He is also on 
the Committee on Design of the Hy- 
draulics Division. At local level, Mr. 
Mattern has been president of the Ten- 
nessee Valley  Section’s Knoxville 
Branch (1949) and of the Section itself 
(1951). In 1949 he helped found the 
District 10 Council. He was managing 
editor of the “Tennessee Valley En- 
gineer” in 1950 and 1951, and has been 
on its board of editors since 1954. Mr. 
Mattern was also general chairman of 
the Society’s Knoxville Convention, 
held in June 1956. 
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John E. Rinne 


John E. Rinne, elected to the Board 
from District 11, has for the past twenty 
years been with the Engineering De- 
partment of the Standard Oil Company 
of California in San Francisco. He cur- 
rently heads the Civil and Architectural 
Division of that department. He is a 
registered civil engineer and structural 
engineer in the state of California. 

Mr. Rinne has long been active in 
the Society at both local and national 
level. In the San Francisco Section he 
has filled many committee assignments 


JOHN E. RINNE 
Director, District 11 


and has been secretary-treasurer (1945 
to 1949), vice-president (1952 and 1953), 
and president (in 1954). Nationally, he 
has been active in the Structural Divi- 
sion, serving on its Executive Com- 
mittee for the past two years and on 
its Publication Committee for the pre- 
ceding two years. 

He has also taken part in the affairs 
of the Structural Engineers 
tions of California, having served as a 
director and president of both the local 
and state association. Mr. Rinne makes 
his home at Orinda in the San Francisco 


Associa- 


Bay area. 


ASCE Has Four New Honorary Members 


Four members of the Society will have 
honorary membership conferred upon 
them this fall. This vear’s elections in- 
clude two distinguished foreign engineers 

Dr. Karl Imhoff, of Essen, Germany, 
and Lorenzo Perez-Castro, of Mexico 
City. Three of the group will receive 
their citations at traditional ceremonies 
during the forthcoming Annual Conven- 
tion in New York. Honorary membership 
will be conferred on Dr. Imhoff in Essen 
by Executive Secretary Wisely who is 
abroad on ASCE business this fall. 

A wide range of important engineering 
work and professional attainment is rep- 
resented in the careers of the four engi- 
neers, chosen to receive the Society's 
highest honor. The highlights in their 
careers are summarized here. 


Whitney C. Huntington 

New Honorary Member Whitney 
Clark Huntington has devoted a lifetime 
to the training of civil engineers, first as 
a teacher and later as an administrator 
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of engineering teaching and research. For 
38 years a department head, he has 
brought distinction to the two institu- 
tions, the Universities of Colorado and 
Illinois, with which he was long con- 
nected. 

He was born in Denver and educated 
at the University of Colorado, where he 
received his B.S.C.E. and MS. degrees 
and (later) the honorary degree of doctor 
of science. Following his graduation, he 
returned to his alma mater as an assist- 
ant in the civil engineering department 
and remained there until 1926—for eight 
years as professor of civil engineering 
and seven years as department head. 
During part of this period he also served 
as engineer for the Milo S. Ketchum 
consulting firm on a part-time basis. For 
eleven of his years on the University of 
Colorado staff Professor Huntington was 
in charge of the design and construction 
of many of the notable buildings on the 
campus. 

In 1926 Professor Huntington joined 
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the University of Illinois staff, where he 
remained as professor of civil engineer- 
ing and head of the department until his 
retirement in 1956. As chairman of the 
university’s building committee, he ob- 
tained a reputation for campus projects 
that has led other institutions of higher 
learning to seek his aid for their build- 
ing programs. His advice was recently 
obtained by the U.S. Air Force in build- 
ing its new Academy. 
Professor Huntington’s 
ments as teacher and administrator are 
reflected in the tremendous development 
of the civil engineering department and 
an increase in the graduate enrollment 
during his tenure. He also exerted a 
strong influence on the policies of the 
Engineering Experiment Station, and 
gave much attention to the integration 
of teaching and research. During his 
thirty years on the University of Illinois 
staff annual expenditures for research in 


accomplish- 


civil engineering increased from about 
$15,000 to about $640,000. 

Since his early association with Dean 
Ketchum, Professor Huntington has had 
an abiding interest in problems of earth 
pressure, and is author of a definitive 
work in the field, Harth Pressures and 
Retaining Walls. His book, Building Con- 
struction, first published in 1929, is a 
standard text for engineering and archi- 
tectural students. Among the honors that 
have come to him is the Alumni Medal 
of the University of Colorado for Dis- 
tinguished Achievement, awarded him in 
1947. 

Long a member of the Society, Pro- 
fessor Huntington was president of the 
Colorado Section in 1919 and 1920 and 
of the Central Illinois Section in 1939. 


Karl Imhoff 

Dr. Karl Imhoff, new Honorary Mem- 
ber of the Society and a consulting en- 
gineer of Essen, Germany, is one of the 
world’s great sanitary engineers. Fortu- 
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nately his professional career began at 
Essen, one of the most populated areas 
in the world and an area where his genius 
had full scope. 

He was born at Mannheim and edu- 
cated at the Karlsruhe Technische 
Hochschule and the Munchen Tech- 
nische Hochschule. He received his en- 
gineering doctorate from the Technical 
School at Dresden in 1905. In 1930 Karl- 
sruhe awarded him the honorary degree 
of Dr. Ing., and since then he has been 
similarly honored by the Aachen Tech- 
nische Hochschule and the Stuttgart 
Technische Hochschule. 

In his early career he was briefly em- 
ployed as engineer on the construction 
of bridges and harbors at Mannheim and 
for the Berlin Institute for Water Sup- 
ply and Sewage Purification. It was in 
1906 that Dr. Imhoff was appointed en- 
gineer for the Emscher Cooperative 
Sanitary District, and he subsequently 
became its engineering director. When 
the famous Ruhr-Verband (Ruhr Dis- 
trict Association) was founded in 1913, 
he took over its engineering direction as 
an additional task. In 1922 he became 
its official business director. Since 1934 
he has had a consulting practice. 

In controlling the pollution of the 
densely populated Ruhr District, Dr. 
Imhoff conceived and developed the idea 
of materially lengthening and improving 
the passage time of water supplies flow- 
ing through this large industrial district. 
His plan involved the construction of a 
series of storage reservoirs, which were 
to receive the purified effluent from some 
eighty projected treatment plants. Most 
of these plants and numerous other 
installations required were constructed 
under Dr. Imhoff’s energetic direction of 
the Ruhr-Verband. The chain of reser- 
voirs ultimately became a series of pic- 
turesque lakes that have brought many 
recreational pleasure to the area. 

Dr. Imhoff’s contributions to sanitary 
engineering literature have been many 
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and valuable. His famous 7'aschenbuch 
has gone through sixteen German edi- 
tions and been translated into all prin- 
cipal languages. The English edition is 
the well-known Imbhoff-Fair book on 
sewage treatment. In collaboration with 
Prof. Gordon Fair, Dr. Imhoff is also 
author of other widely used texts on 
sewage treatment. 

Many honors have come to him. He 
is an honorary member of the American 
Public Health Association and the Fed- 
eration of Sewage and Industrial Wastes 
Associations. He is also an honorary fel- 
low of the Institute of Sewage Purifica- 
tion, the Institution of Sanitary Engi- 
neers, and the Institution of Public 
Health Engineers. In 1953 the West 
German Government awarded him, 
through its President, its “highest deco- 
ration of merit” reserved for German 
engineers and scientists “who have ren- 
dered non-political, humanitarian service 
in science and engineering.” 

Dr. Imhoff received his certificate of 
honorary membership in ASCE from 
Executive Secretary Wisely, who went 
to Essen this September to make the 
presentation. “In one way or another,” 
said Mr. Wisely, in the presentation 
ceremonies, “his works are known and 
valued across the world—both within and 
without the fraternity of engineers.” Dr. 
Imhoff has been a member of the So- 
ciety since 1925. 


Howard Scott Morse 


New Honorary Member Howard §S. 
Morse, chairman of the board of the 
Indianapolis Water Company, is widely 
known for his work in assuring fast-grow- 
ing Indianapolis an adequate water sup- 
ply. During his 32-year connection with 
the company, it has become one of the 
leading water works industries of the 
nation. Mr. Morse has served it as man- 
ager, vice-president, and president. 


Born in Dedham, Mass., Mr. Morse 


was educated at Massachusetts Institute 
of Technology. He graduated in 1903 
und remained there for a year as an 
assistant. Mr. Morse had a variety of 
engineering and administrative experi- 
ence in his early career. He has been 
resident engineer for the U.S. Reclama- 
tion Service (now the Bureau of Recla- 
mation) on irrigation projects in Mon- 
tana, North Dakota and Colorado; resi- 
dent engineer for the Louisville (Ky.) 
Commissioner of Sewerage; principal as- 
sistant engineer in charge of sewerage 
for the City of Cincinnati; director of 
the Cincinnati Bureau of Municipal Re- 
search; director of publie service for 
Akron, Ohio; and business director of 
the Akron Board of Education. 

During his years with the Indianapolis 
Water Company, with which he became 
connected in 1925, Mr. Morse was the 
directing force behina the development 
of two large impounding reservoirs—one 
of them named in his honor. The com- 
pany’s distribution system grew from 549 
miles in 1925 to more than 1,100 in 
1956, and water usage in the city in- 
creased annually from 12 billion gallons 
to more than 23 billion gallons. 

Keenly interested in civic projects, 
Mr. Morse has served as member and 
president of the County Council. During 
his term of office he ordered a salary 
survey to set up an equitable salary plan 
for county employees. He has also been 
president of the Indianapolis Board of 
Sanitary Commissioners. Among the 
state and local groups, to which he has 
given of his engineering and administra- 
tive talents, are the Advisory Committee 
of the Indiana Water and Sewerage De- 
velopment Organization, and the Indi- 
anapolis Postwar Utilities Committee, 
both of which he has served as chair- 
man; the Indiana Flood Control and 
Water Resources Commission; and the 
Legislature and Advisory Committees of 
the Indiana Engineering Council. 

Long active in ASCE, which he joined 
as Associate Member in 1907, Mr. Morse 
was Director for District 9 from 1935 to 
1938. During his term as Director he 
aided in the organization of the Ken- 
tucky Section. He is a former president 
of the Indiana Section, and currently is 
chairman of the Section’s Advisory Com- 
mittee to the Indiana Water Study Com- 
mittee created by the 1955 General As- 
sembly of Indiana. In 1952 Mr. Morse 
was made an honorary member of the 
American Water Works Association, and 
in 1953 he received the George Warren 
Fuller Award of that organization “for 
meritorious service in the water works 
field.” 


Lorenzo Perez-Castro 

Lorenzo Perez-Castro, newly elected 
Honorary Member of the Society and 
eminent Mexico City engineer, has been 
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a pioneer in developing the railroad sys- 
tem of his country. A native of Mexico 
City, he received his higher education 
in government schools and was granted 
the C.E. degree from the National Uni- 
versity in 1901. Although he did some 
work in his early career on school and 
factory construction and on hydraulics, 
irrigation, and drainage projects, his out- 
standing contribution to the engineering 
development of Mexico has been in 
transportation. 

From 1902 to 1913 Mr. Perez-Castro 
was in the Department of Communica- 
tions and Public Works, first as techni- 
cal inspector and later as chief of in- 
spection service. In 1914 he began a 26- 
year connection with the Mexican Na- 


tional Railways, which he served as 
assistant engineer, bridge engineer, and 
secretary of the board. From 1934 to his 
retirement in 1954 he was chief enginee1 
of the line. Since his retirement he has 
been consulting engineer on railroad 
matters for National Fainanciera, 8.A., 
the Mexican government financing 
agency. 

Mr. Perez-Castro has filled many pro- 
fessional committee assignments, includ- 
ing studies of railroad accidents, laws to 
encourage railroad construction, techni- 
cal code surveys, reorganization studies, 
and economic surveys. Currently he is a 
member of the Comision Hidrologica del 
Valle de Mexico, which is studying the 
ground-sinking and water-supply prob- 
lems of Mexico City. 

A member of ASCE since 1912, Mr. 
Perez-Castro helped organize the Mex- 
ico Section, which he served as president 
in 1956. His many other affiliations in- 
clude the Asocicion de Ingenieros y 
Arquitectos de Mexico, which he served 
as president in 1923 and again in 19438, 
and of which he is now honorary presi- 
dent for life. He is first vice-president 
of the Sociedad Forestal Mexicana, and 
member of the Centro Nacional de Inge- 
nieros, the Colegio de Ingenieros Civiles, 
the Sociedad Mexicana de Geografia y 
Estadistica, and the Academia Nacional 
de Ciencias (of which he is past-presi- 
dent). Mr. Perez-Castro has represented 
these organizations at numerous interna- 
tional conventions, and is a frequent 
visitor to the United States. 


ASCE Prizes to Be Awarded 


During Convention 


Following a long-established custom, 
the Society will present prizes and 
awards during the Annual Convention 
for Transactions papers considered espe- 
cially significant. With the exception of 
the Construction Engineering 
which traditionally goes to an especially 
meritorious CiviL ENGINEERING article, 
this year’s awards and prizes honor pa- 
pers published in Volume 121 of Trans- 
actions. The awards were announced by 
the Board of Direction at its Buffalo 
meeting, and they will be presented at 
the Wednesday morning ceremonies on 
October 16. 


Prize, 


Norman Medal 
Alfred M. Freudenthal, M. ASCE, 


distinguished engineering educator and 
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consultant, is a second-time winner of 
the Norman Medal, oldest and most 
coveted of the Society’s awards. His 
current prize-winning paper is entitled 
“Safety and the Probability of Structural 
Failure.” Since 1948 Dr. Freudenthal has 
been professor of civil engineering at 
Columbia University. During this pe- 
riod, he has also served as research con- 
sultant to various groups—among them 
the U. S. Air Force, the Atomic Energy 
Commission, and Drilling Research Inc., 
a research organization of the oil indus- 
try. He is the author of numerous papers 
in structural engineering, applied me- 
chanics and physics of materials. Dr. 
Freudenthal was awarded the 1956 Medal 
of the Swedish Aeronautical Society for 
his work in fatigue and thermal stress 
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analysis. Last vear he also organized an 
International Conference on Fatigue in 
Aircraft Structures. A native of Poland, 
Dr. Freudenthal was educated at the 
Technische Hochschule and Charles Uni- 
versity in Prague. Before he came to the 
United States in 1947, he was for a num- 
ber of years professor of civil engineering 
at the Hebrew Institute of Technology 
in Tel Aviv. 


J. James R. Croes Medal 

The J. James R. Croes Medal, the 
Society’s second award in point of dis- 
tinction, goes to William E. Wagner, M. 
ASCE, for a paper on “Determination 
of Pressure-Controlled Profiles.” In the 
Bureau of Reclamation Hydraulic Lab- 
oratory since 1946, Mr. Wagner has been 
responsible for a wide variety of ap- 
plied and basic research involving both 
open-channel and_ closed-conduit hy- 
draulics. At present he is head of the 
Hydraulic Equipment Unit of the 
Hydraulic Laboratory. He holds degrees 
from Colorado State College and the 
University of Colorado 


Thomas Fitch Rowland Prize 

There were three collaborators on the 
paper on “Design of Aluminum Alloy 
Beam-Columns,” which has been awarded 
the Thomas Fitch Rowland Prize. They 
are Harry N. Hill, M. ASCE; Ernest C. 
Hartmann, M. ASCE; and John W. Clark, 
J.M. ASCE. From 1927 to 1955 Mr. Hill 
was with Aluminum Research Labora- 
tories, first as research engineer and later 
as assistant chief of the Engineering De- 
sign Division. Since 1955 he has been 
chief of the Engineering Design Division 
of Alcoa Research ‘Laboratories. Mr. Hill 
is chairman of the Executive Committee 
of the Engineering Mechanics Division. 
Mr. Hartmann has a similar background, 
having been with Aluminum Research 
Laboratories for 26 years as research 
engineer and chief of the Engineering 
Design Division. At present he is assist- 
ant director of research for the Alumi- 
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num Company of America. Mr. Hart- 
mann is no stranger to Society prizes, 
having won the J. James R. Croes Medal 
in 1938. Dr. Clark is assistant chief of the 
Engineering Design Division of Alcoa 
Research Laboratories, with which he 
has been connected since 1947. He has 
bachelor and master’s degrees from Pur- 
due and a Ph.D. from the University of 
Pittsburgh. All three have many pub- 
lished papers to their credit. 


James Laurie Prize 

“The Vibrations of Steel Stacks” is 
the title of the paper winning the James 
Laurie Prize—the joint work of Walter 
L. Dickey and Glenn B. Woodruff, both 
members of ASCE. As a specialist in 
structural engineering, Mr. Dickey has 
done considerable work in earthquake 
design and investigation, harbor and 
waterfront development, the design of 
thin shell structures, and the use of 
vacuum concrete. As chief structural 
engineer in the Power Division of the 
Bechtel Corporation, he was responsible 
for the structural design of the heavy in- 
dustrial facilities described in the prize- 
winning paper. At present Mr. Dickey is 
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Co-winners of James Laurie Prize 


CIVIL ENGINEERING ° 


HARRY N. HILL 


WALTER L. DICKEY 


October 1957 


ERNEST C. HARTMANN 


JOHN W. CLARK 


Co-winners of Thomas Fitch Rowland Prize 


structural engineer for the Wailes Pre- 
cast Concrete Corporation, of Sun Val- 
ley, Calif. Co-author Woodruff, a partner 
in the San Francisco consulting firm of 
Woodruff & Sampson, is a distinguished 
bridge engineer. As principal assistant 
engineer for Ralph Modjeski and his 
various firms for seven years, he was 
responsible for such notable structures 
as the Mid-Hudson River suspension 
bridge, the Huey P. Long Bridge in New 
Orleans, and the Tacony-Palmyra Bridge 
across the Delaware, to mention a few. 
From 1931 to 1940, Mr. Woodruff played 
a leading part in the construction of 
the San Francisco-Oakland Bay Bridge, 
first as engineer of design and then as 
bridge engineer. In his many consulting 
capacities, he has been a consultant to 
the Bechtel Corporation’s Power, Indus- 
trial, Refinery, and Pipe Line Divisions 
since 1946, and on the Board of Con- 
sulting Engineers for the Mackinac 
Straits Bridge since 1950. 


Arthur M. Wellington Prize 
Two Bureau of Reclamation engineers 
had a hand in the paper on “Engineering 
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Properties of Expansive Clay,” which has 
been awarded the Arthur M. Wellington 
Prize. They are Wesley G. Holtz, M. 
ASCE, and Harold J. Gibbs, A.M. ASCE. 
Mr. Holtz has been on the Bureau of 
Reclamation staff ever since his gradua- 
tion from the University of California in 
1934. Since 1943 he has been in charge 
of its central earth laboratory in Denver, 
which performs tests on construction and 
foundation soils for all Bureau projects. 
Mr. Gibbs is currently head of the Spe- 
cial Investigations and Research Section 
of the Bureau’s Earth Laboratory 
Branch. He started work with the Bu- 
reau after wartime service in the Army. 
He is a graduate of the University of 
Idaho and has a master’s degree from 
the University of Missouri. 


Rudolph Hering Medal 

Three members of the California In- 
stitute of Technology engineering staff— 
Alfred C. Ingersoll, A.M. ASCE, Jack 
E. McKee, M. ASCE, and Norman H. 
Brooks, J.M. ASCE—are co-authors of 
a paper entitled, “Fundamental Concepts 
of Rectangular Settling Tanks,” which is 
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Co-winners of Arthur M. Wellington Prize 
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receiving the Rudolph Hering Medal. On 
the Caltech staff since 1950, Dr. Ingersoll 
is now associate professor of civil engi- 
neering. In the academic year 1954-1955 
he served the Technical Cooperation 
Mission of the International Cooperation 
Administration as guest professor of ap- 
plied mechanics at Bengal Engineering 
College in India. Dr. Ingersoll collab- 
orated with Prof. R. L. Daugherty on 
the fifth edition of the widely used text, 
Fluid Mechanics with Engineering Appli- 
cations, and is author of many papers. 
His writing first came to ASCE attention 
in 1942, when, as a young member of 
the University of Wisconsin Student 
Chapter, he won the Daniel W. Mead 
Prize for students with a paper on 
ethics. He holds undergraduate and 
graduate degrees from the University of 
Wisconsin. Dr. McKee has been profes- 
sor of sanitary engineering at Caltech 
since 1949. Before that he was a partner 
in the Boston firm of Camp, Dresser & 
McKee. He holds a bachelor’s degree 
from Carnegie Institute of Technology 
and advanced degrees from Harvard. He 
has to his credit numerous technical re- 
ports and some twenty published papers. 
Dr. Brooks received his doctor’s degre« 
from Caltech in 1954, and since then 
has been an assistant professor of civil 
engineering there. He has also been 
doing consulting work on various spe- 
cialized hydraulic problems, particularly 
the design of diffusers for ocean outfalls, 
for the City of Los Angeles and the Los 
Angeles County Sanitation Districts. He 
holds A.B. and MS. degrees from Har- 
vard. 


Collingwood Prize for Juniors 


This year’s winner of the Collingwood 
Prize for Juniors is George E. Mac- 
Donald, A.M. ASCE, who is honored for 
a paper entitled, “Surveys and Maps for 
Pipe Lines,” written while he was still a 
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Junior Member. Except for three years 
of wartime service in the Corps of 
Engineers, Mr. MacDonald has been with 
Lockwood, Kessler & Bartlett, Inc., of 
Syosset, N. Y., since his graduation from 
Brooklyn Polytechnic Institute in 1942. 
His work for the firm has included or- 
ganizing and directing combined aerial 
and ground surveys in South America 
and the Middle East. At present he is 
vice-president of the firm, directing a 
staff of over 200. 


Ernest E. Howard Award 


William E. Dean, Jr., M. ASCE, of 
Tallahassee, Fla., receives the recently 
established Ernest E. Howard Award for 
“his outstanding contribution and pio- 
neer work in the design and use of pre- 
stressed and post-tension reinforced con- 
crete, particularly as related to work 
in bridge construction.” Except for one 
year of general highway work in Louisi- 
ana, Mr. Dean has been with the Bridge 
Division of the Florida State Road 
Department ever since his graduation 
from the University of Florida in 1931. 
For the past ten years he has been de- 


WILLIAM ENNELS DEAN, JR. 
Ernest E, Howard Award 


NORMAN H. BROOKS 
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GEORGE E. MACDONALD 


Collingwood Prize for Juniors 


partment head in charge of the divi- 
sion, and he is also assistant state high- 
way engineer. One of Mr. Dean’s im- 
portant contributions to the field is his 
chairmanship of the joint AASHO-PCI 
Committee, which recently designed the 
standard Highway Bridge 
Beams. The series has been tentatively 
accepted by both the Bridge Committee 
of the AASHO and the Prestressed 
Concrete Institute. 


series of 


J. C. Stevens Award 


Neal E. Minshall, A.M. ASCE, of 
Madison, Wis., is this year’s recipient of 
the J. C. Stevens Award for his discus- 
sion of the paper, “The Box Inlet Spill- 
way and Its Outlet.” Since 1938 Mr. 
Minshall has been with the Department 
of Agriculture as project supervisor on 
small watershed hydrology for the states 
of Illinois, Iowa, and Wisconsin. The 
results of his studies have been present- 
ed as Technical Publications of the Soil 
Conservation Service and as compila- 
tions of the Watershed Hydrology Sec- 
tion of the Agricultural Research Service. 


NEAL E. MINSHALL 
J. C. Stevens Award 
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DAVID J. PEERY 
Leon S. Moisseiff Award 





Leon S. Moisseiff Award 

This year’s winner of the Leon S. 
Moisseiff Award is David J. Peery, M. 
ASCE, who is honored for a paper en- 
titled “An Influence Line Analysis for 
Suspension Bridges.” Dr. Peery, who 
has been professor of aeronautical engi- 
neering at the University of Michigan 
since 1954, is currently with the Haller, 
Raymond & Brown, Inc., Division of 
Topp Industries, Inc., at Solana Beach, 
Calif., while on leave of absence from 
the university. From 1942 to 1954 Dr. 
Peery was at Pennsylvania State Uni- 
versity as professor of aeronautical engi- 
neering and head of the department. 
For the past fifteen years he has also 
been consultant on a part-time basis 
in the fields of structures, fluid mechan- 
ics, dynamics and vibration of guided 
missiles, airplanes, suspension bridges, 
hydraulic turbines, and heavy machin- 
ery. 


James W. Rickey Medal 

In this year’s award of the Jumes W. 
Rickey Medal, the Society honors two 
of its members who have been promi- 
nent in the development of hydroelectric 





DONALD ROSS 
Karl Emil Hilgard Hydraulics Prize 
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CARLO SEMENZA 
James W. Rickey Medal 
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engineering in Italy. They are Carlo 
Semenza of Venice, who has had a bril- 
liant career with the Societa Adriatica 
de Elettricita, and Claudio Marcello, 
distinguished in Milan as a consulting 
engineer and technical director of the 
Societa Edison. The two are honored for 
contributing “in an important manner to 
the science and progress of hydroelectric 
engineering.” 


Middlebrooks Award 
For a joint paper on “Pile-Loading 
Tests, Morganza Floodway Control 


Structure,” Charles I. Mansur, M. ASCE, 
and John A. Focht, Jr., A.M. ASCE, are 
receiving the Middlebrooks Award. Mr. 
Mansur is vice-president and chief engi- 
neer of the Independent Wellpoint Cor- 
poration, Baton Rouge, La. He has had 
wide experience in the fields of sanitary 
engineering and soils mechanics and 
foundation engineering, both as an of- 
ficer of the U. S. Public Health Service 
and with the Corps of Engineers. From 
1946 until August of this year he has 
been with the Waterways Experiment 
Station, where he has served as chief of 
the Design and Analytical Section of 
the Soils Division; assistant chief of the 





JOHN N. NEWELL 
Construction Engineering Prize 


CHARLES I. MANSUR 
Co-winners of Middlebrooks Award 






rf 


JOHN A. FOCHT,. JR. 








Embankment and Foundation Branch; 
and chief of the Geology, Soils and 
Materials Branch. Mr. Focht was with 
the Waterways Experiment Station from 
1947 to 1953. He then became senior 
soils engineer for Greer and McClelland, 
and is now chief of design for McClel- 
land Engineers, soils and foundation 
consultants in Houston, Tex. He did his 
undergraduate work at the University of 
Texas and has a master’s degree from 
Harvard. 


Karl Emil Hilgard Prize 

The Karl Emil Hilgard Hydraulics 
Prize, a biennial award, goes to Donald 
Ross for his paper entitled, “A Physical 
Approach to Turbulent Boundary-Layer 
Problems.” For the past four years Mr. 
Ross has been on the Technical Labora- 
tory staff of Bell Laboratories at Whip- 
pany, N. J. For the preceding eight 
years he was in the Ordnance Research 
Experimental Laboratory at Pennsyl- 
vania State University, partly teaching 
and partly working on his Ph.D. thesis. 
His undergraduate work was done at 
Harvard. 


Construction Engineering Prize 

The Construction Engineering Prize 
is in a different category from the other 
ASCE prizes, being awarded for the best 
scientific or educational article on con- 
struction printed in Civi, ENGINEERING. 
This year’s recipient, John N. Newell, 
M. ASCE, is honored for an article, in 
the September 1956 issue, entitled 
“Pneumatic Caisson Pier for World’s 
Longest Pipeline Suspension Bridge.” He 
is a two-time winner of the Construction 
Prize, having been similarly honored 
in 1952. Mr. Newell was with the Mass- 
man Construction Company, of Kansas 
City, Mo., on a variety of bridge foun- 
dation jobs from 1939 to 1955. Since 
the latter year he has been chief engineer 
of the Kansas City Bridge Company, 
engaged in bridge and marine construc- 
tion work throughout the United States. 












(Vol. p. 737) 91 











More Knowledge of Floods Revealed During ASCE Hydraulics Conference 


Since the days of Noah, and possibly 
even before that, man has yearned for 
floods and 


from their devastation. Small wonder, 


forewarning of protection 


then, that even a hint at procedures 
which promise more reliable forecasting 
is sure to be welcomed with enthusiasm 
The enthusiasm displayed by engineers, 
hydrologists, and meteorologists attend- 
ing the Hydraulics Division Conference, 
held in Cambridge, Mass., late in Au- 
gust, is evidence of the significance of 
the new data presented 

The _ findings 
available as a result of appraisal of data 


reported were mad 
collected before, during, and after the 
costly 1955 floods in the northeastern 
states. The 
were emphasized by Charles S. Gilman, 


uncertainties of forecasting 


chief of the Hvdrometeorological Sec- 
tion of the U.S. Weather Bureau, and 
D. Lee Harris, meteorologist of the 
Bureau. Yet both demonstrated that 
by extensive collection of weather data 
and computation of probabilities mor 
accurate forecasting may be obtained 
Rainfall was related to flood patterns 
and protection planning by Tate Dal- 
rymple, A.M. ASCE, hydraulics engineer 
for the U.S. Geological Survey, and 
Elhott F. Childs, A.M. ASCE, chief of 
the Hydrology and Hydraulics Section 
of the New England Division of the 
Corps of Engineers. 

Flood warning was not the only con- 
cern of the 300 attending this annual 
conference, which was held in the spec- 
tacular Kresge Auditorium on _ the 
M.1.T. campus. There was keen interest, 
also, in the sessions on hydraulic re- 
search, design, and studies of tidal hy- 
draulics and sedimentation. The M.I.T. 
Hydrodynamics Laboratory was host for 
planning and display of facilities, with 
the Massachusetts Section of the So- 
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ASCE Hydraulics Conference is wel- 
comed to Cambridge and M.LT. by 
General Chairman Arthur T. Ippen. 
while President Mason Lockwood looks 
on. 


ciety and the Hydraulics Section of the 
Boston Society of Civil Engineers as- 
sisting and the ASCE Hydraulics Divi- 
sion as sponsor of the enterprise. 


Research Pays Off 

Encouragement was given to those 
who devote long hours to hydraulic 
research as four researchers presented 
results of their persistence. Improved 
discharge characteristics for culverts by 
means of special hoods affixed to inlets 
were discussed and convincingly demon- 
strated by Fred W. Blaisdell, M. ASCE, 
of the Soil and Water Conservation 
Research Division of the U.S. Depart- 


ment of Agriculture, who made _ his 


At conference ban- 
quet Toastmaster 
Gordon Williams 
presents Speaker 
Gail A. Hathaway. 
Shown with them 
are Chairman Ip- 
pen (second from 
right) and Wal- 
lace Lansford 
(right) chairman 
of the Hydraulics 
Division. 
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Anthony Falls Hy- 
draulics Laboratory. The design of de- 
tention tanks can be improved as a 
result of studies made by R. S. Klein- 
schmidt at Harvard and reported to the 
Concern for the effect of 
the solitary wave was demonstrated by 
Gershon Kulin, J.M. ASCE, of the 
National Bureau of Standards, who dis- 
cussed the results of his studies of wave 
action on submerged objects. Studies 
carried out in the M.I.T. laboratories 
were reported by Peter S. 
J.M. ASCE. 

All research findings, of course, are 
brought into the field of application 
by the designer. Such design applica- 


studies at the St. 


conference 


Eagleson, 


tions were demonstrated for butterfly 
valves, slide gates, and fixed cone dis- 
persion valves by Ross L. Mahon, Paul 
Keim, and M. L. Dickinson, all Mem- 
bers ASCE, in other conference papers. 

Storm surges in Narragansett Bay 
have been studied by R. O. Reid, who 
is now at Texas A & M with the 
Department of Oceanography. Professor 
Reid presented new information to the 
conference. In another session on tidal 
hydraulics, John B. McAleer and George 
E. Townsend, of the New England 
Division of the Corps of Engineers, told 
of hurricane planning in New England. 


Sediment, Sediment, Sediment 

It seems that whichever way a hy- 
draulics engineer turns he is confronted 
by unwanted sediment. Years of study 
have gone into the “where it comes 
from, how it comes, what to do with 
it” cycle. New data accumulated in field 
and laboratory were presented to the 
conference by Ivan M. Stout and Bryce 
Hobbs, of the Corps of Engineers; Ken- 
neth B. Schroeder and Thomas Mad- 
dock, of the U.S. Geological Survey; 
G. Robert Hall, of the Soil Conserva- 
tion Service; and Norman H. Brooks, 
J.M. ASCE, who made his studies at 
California Institute of Technology. 

It is expected that the papers and 
discussions presented at the conference 
will soon be available in publications 


of the Society. 


Families Entertained 


Suitable entertainment for wives and 
families has become a traditional Hy- 
draulics Conference feature, and the 
M.I1.T. conference was no exception. A 
committee on planned entertainment 
for the families—under the chairman- 
ship of Mrs. Arthur T. Ippen, wife of 
the general chairman—was_ responsible 
for an enjoyable series of teas and 
tours and other forms of diversion. 

In the realm of general entertain- 
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Will your blueprints speed-or stall-the job ? 


_. SRR an on the job are inevitable when 
blueprints are hard to read. Worse than that— 
costly mistakes are only a wrong guess away. 


It just doesn’t pay to gamble when you can remove 
this hazard so easily . . . and at trifling cost. Simply 
ask your printroom, or local blueprinter, to make 
your prints from Kodagraph Autopositive Paper in- 
termediates instead of the original drawings. 

How does this assure you consistently legible 
prints? First, Autopositive intermediates keep their 
line crispness and density even after hundreds of 
printings . . . do not smudge, smear, lose graphite. 
Second, if your drawings are yellowed, soiled, 
creased, or have weak lines, the use of these photo- 


graphic intermediates will enable you to produce 
legible prints from such “unprintable” originals . . . 
to clean up backgrounds, step up line contrast and 
density, without retracing. 

So easy to make Kodagraph Autopositive inter- 
mediates—a print-making machine for exposing; 
standard photographic chemicals for processing; 
operation under ordinary room light; no negative 
step! For the full story of the many advantages Koda- 
graph Autopositive Paper and the other Kodagraph 
Materials have brought thousands of drafting rooms, 
just mail coupon. 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


MAIL COUPON FOR FREE BOOKLET 
EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 
Gentlemen: Send me a free copy of your new booklet on Kodagraph Reproduction Materials 


—— 93-10 
New booklet is 
jam-packed with 
valuable tips on 
saving drafting 
time, protecting 
drawings, getting 
better prints. City 


Name Position 








Company Street 
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ment there was a banquet, which well 
combined instruction and_ entertain- 
ment. President Mason Lockwood 
greeted the group cordially, and Past- 
President Gail Hathaway spoke on 
“Dams and Their Influence on Ancient 
Civilizations.” Division Chairman Wal- 
lace M. Lansford presided at this func- 
tion, for which Gordon R. Williams was 
the general toastmaster. 

Preceding and during the conferenc« 
several Hydraulics Division committees 
held planning sessions. It took parts of 
the Division’s executive 


three davs for 


committee to conchide its order of 


Chairmen of conference com- 


which 


business 


miuttees, assumed responsibility 
for planning and carrying out the pro- 
gram, Gordon R. Williams, En- 
tertainment; James W. Daily, Finance; 
Ronald E. Nece, Housing; Donald R. 
F. Harleman, Registration and Technical 
Program; and Peter S. Eagleson, Pub- 
licity. Arthur T. Ippen general 
chairman. 


were: 


was 


Scott Turner Wins 
Hoover Medal for 1957 


winner of the Hoover 
a mining engi- 


This year’s 
Medal is Scott 
neer who maintains offices in New York 
City. Mr. Turner, former director of the 
U.S. Bureau of Mines, is being honored 


Turner, 


for his “many years of outstanding pub- 
lic service in various 
capacities.” Mr. Tur- 
ner’s mining opera- 
tions have taken him 
the 
has 


all over world, 


and he served 
on many government 


His 


profes- 


missions. wide 
service on 
sional committees 
has included fifteen 
years as chairman or 
member of the com- 
mittee that prepared Canons of Ethics 
In Engineering 

The Hoover Medal, which was estab- 
lished by the four Founder Societies in 
1930 in honor of former President Her- 
bert Hoover, the first recipient of thx 
medal, is awarded “by engineers, to a 
fellow engineer, for distinguished pub- 
lic service.” Presentation of the gold 
medal to Mr. Turner will take place in 
New York next February at the annual 
meeting of the American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers. Mr. Turner is a past-presi- 
dent of the AIME, next in seniority to 
Mr. Hoover headed the 
AIME in 1920. 


Scott Turner 


himself, who 
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Tellers Canvass Ballot for 1958 Officers 


Vew York 18, N.Y. 


September 16, 1957 


To the 195? Annual Meeting 
American Society of Civil Engineers: 


The Tellers appointed to count the 
Election Ballots for Officers of the So- 
ciety for 1958 report as follows: 


Fo i Pre sule nt 


(Term October 1957-October 1958) 


Richard Howson 
Scattering 


Void 


Louis 


For Vice-President—Zone I 
(Term October 1957-October 1959) 


Waldo G. Bowman 

Scattering 

Void 

For Vice-President—Zone IV 

(Term October 1957-October 1959) 
Samuel B. Morris . 3,220 
Scattering bs ta Ray Parente 15 
Void ... ‘ a Renee 0 
For Director—District 1 

(Term October 1957—October 1960) 
Philip C. Rutledge 

Marcel P. Aillery 

Scattering 

Void 

For Director—District 2 

(Term October 1957—October 1960) 


Weston S. Evans . 655 
Seattering ... : aks 4 
Void ; — : 0 


For Director—District 6 

(Term October 1957—October 1960) 
Tilton E. Shelburne . 

Seattering 

Void 

For Director—District 9 

(Term October 1957—October 1960) 
Craig P, Hazelet 

Scattering 

Void 

For Director—District 10 

(Term October 1957—October 1960) 
Donald H. Mattern . 


Clifford D. Williams 
Scattering 
Void 


For Director—District 11 


(Term October 1957—October 1960) 


John E. Rinne 


Scattering 


Void 


Ballots Counted 
Ballot envelopes rejected: 
Without signature 


Respectfully submitted 


A. N. Mavroupts, Chairman 


R. W. Ricwarps, Vice-Chairman 


E. L. Antoniazzi 
R. M. Baumgarten 
F. H. Bielefeld 

A. J. Galioto 

H. W. Kramer, Jr. 


Tellers 


2,058 


23,859 


R. C. Miller 
G. R. Shearer 
W. C. Stevens 

J. D. Welch 





ASCE QUARTERLY ENGINEERING 
SALARY INDEX 


Consulting Firms 
Current Last QuaRTER 
1.10 
1.09 
1.09 
1.12 
1.11 
1.04 
1.08 
1.14 
returns) 
1.15 
1.05 
1.08 
1.15 
1.05 


City 
Atlanta ie 1.11 
Baltimore 1.10 
Boston 1.13 
Chicago 1.12 
Denver 1.14 
Houston 1.08 
Kansas City 1.11 

Los Angeles 1.16 

New Orleans (insufficient 
New York 

Pittsburgh 

Portland 

San Francisco 

Seattle 


Highway Departments 


REGION Current Last Quarter 
0.84 
1,10 
1.16 
1.04 
0.96 
1.06 


0.88 
1.12 
1.19 
1.05 
0.96 
1.12 


I, New England 
II, Mid. Atlantic 
III, Mid. West 
IV, South 

V, West : 

VI, Far West 











The ASCE 
is reviewed in the July issue 


Survey of Engineers’ Salaries 
(page 79). 


Figures are based on salaries in effect as 
of Aug. 15, 1957. Base figure, the sum of 
Federal Civil Service, G.S. Grades 5, 7 and 9 
for 1956, is $15,930 
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How to get better copies of your drawings 


Here are two white prints spliced together for your comparison. 
The copy on the left was made from a sensitized cloth inter- 
mediate. This intermediate, and the print produced from it, 
bear the same scars of age and wear as the old original drawing. 

To make the copy on the right, the worn original was 
reproduced on CRONAFLEX, Du Pont’s amazing new engi- 
neering reproduction film. See how the CRONAFLExX inter- 
mediate has eliminated the kink marks, cleaned up the 
smudging, actually improved the drawing. 

CRONAFLEX improves the copies of your drawings for 
several reasons. First, the physical characteristics of the films 
eliminate the kink and smudge marks from the prints. Second, 
the high contrast of CRONAFLEX gives you better inter- 
mediates, which means more legible blue or white prints. Third, 
because of the unexcv.led matte surface of CRONAFLEX, you 
can do additional drafting or make corrections on “second 


originals” quickly, easily, and accurately. 

CRONAFLEX engineering reproduction films are 
extremely versatile. They are available in three types: Direct 
Positive, Contact and Projection. All CRONAFLEX films are 
on Cronar® base, assuring unbelievable ruggedness, high 
dimensional stability, minimum moisture absorption. 

CRONAFLEX will not tear, kink, shatter or become 
brittle with age or handling. CRONAFLEX has a matte finish 
that provides the finest pencil or ink acceptance. Lines do not 
smudge. Reproductions are cleaner, sharper, more legible. 

Shouldn't you specify CRONAFLEX for your inter- 

mediates and “second originals”? 
FOR MORE INFORMATION on CRONAFLEX, write to: E. I. 
du Pont de Nemours & Co. (Inc.), Photo Products Department, 
Wilmington 98, Delaware. In Canada: Du Pont Company of 
Canada (1956) Limited, Toronto. 
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DU PONT CRONAFLEX 
for Functional Photography 


Photography with a purpose ... not an end in itself, but a means to an end. 
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SOCIETY AWARDS AND FELLOWSHIPS AVAILABLE 


DANIEL W. MEAD PRIZES: 


1958 contest closes May 1, 1958. See 1956 
Official Register, page 132; July 1957 issue of 


CIVIL ENGINEERING, page 72. 


FREEMAN FELLOWSHIP: 


1958-1959 award closes May 1, 1958. See 


Official Register, page 142. 


J. WALDO SMITH 
HYDRAULIC FELLOWSHIP: 


1958-1959 award closes May 1, 1958. See 
Official Register, page 143. 





Advertising Office 
For C. E. in Chicago 


Expanding the facilities of its Adver- 
tising Department, Civit ENGINEERING is 
opening a sales of- 

fice in Chicago. 

Richard K. Holm- 

strom has been ap- 

midwestern 
advertising repre- 

sentative for the 

magazine in charge 

of the new sales of- 

fice, which is located 

at 84 East Randolph 

Street, Chicago 1, 

R.K. Holmstrom = jj|/ Mr. Holmstrom 
was formerly with 

Dwight Early and 


Sons. 


pointed 


Foreign Societies Asked to 
Share Engineering Center 


In his post as building coordinator of 
the new United Engineering Center, 
ASME Secretary Clarence E. Davies has 
sailed for Europe, where he will invite 
representatives of thirteen foreign soci- 
eties to share the facilities of the new 
center. Accompanying him is O. B. 
Schier who will take over Colonel 
Davies’ post as secretary of ASME later 
this year. 

According to Walter J. Barrett, presi- 
dent of United Engineering Trustees, 
Inc., “plans have been under considera- 
tion to use the Center to broaden the 
usefulness of the associated societies.” 
Since the engineering profession is in- 
ternational in scope, he said, “the Trus- 
tees have anticipated the need for facili- 
ties to permit an even freer and more 
continuous interchange of engineering 
knowledge at a world communication 
center. Colonel Davies’ trip to our col- 
leagues in western Europe is occasioned 
by a wish to share with them our plans 
for the new Center and to invite them 
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to adopt our facilities as a contact point 
in the United States.” United Engineer- 
ing Trustees will hold title to the pro- 
jected new Center. 

The invitation to enjoy the facilities 
of the new Center is being extended to 
engineering societies in Austria, Belgium, 
Denmark, Finland, France, Germany, 
Holland, Italy, Norway, Sweden, Switz- 
erland, and the United Kingdom. 


EUSEC Proceedings 
May Be Purchased 


The contributions of the United 
States to the Third Europe-United 
States Engineering Conference (EUS- 
EC), which is being held in Paris this 
September, have been assembled by 
Engineers’ Council for Professional De- 
velopment in a valuable 64-page vol- 
ume that sells for $5.00. Engineering 
educators and others concerned with 
professional training will be especially 
interested in the proceedings, which 
cover seven different areas of U.S. par- 
ticipation in the thoughtful conference. 
Discussion ranges from a glossary of 
terms used in engineering education in 
this country to admission procedures of 
our engineering schools, 

A coupon to aid in ordering the pub- 
lication appears on page 162 of this issue. 





Total Membership as of 
September 9, 1957 


Members . ree: 
Associate Members . . 13,185 
Junior Members . 17,747 
ES phos os ts. 73 
Honorary Members .. . 46 

/ | eae . . 40,771 
(Sept. 10, 1956 . . 39,926) 


9,720 
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ASCE CONVENTIONS 
ANNUAL CONVENTION 


New York, N. Y. 
Hotel Statler 
October 14-18 


CHICAGO CONVENTION 
Chicago, Il. 


Sherman Hotel 
February 24-28, 1958 


PORTLAND CONVENTION 


Portland, Ore. 
Multnomah Hotel 
June 23-27, 1958 


TECHNICAL DIVISION 
MEETINGS 


WATERWAYS & HARBORS 
CONFERENCE 
Princeton, N. J. 
October 18 
(Part of Annual Convention 
program ) 


DISTRICT COUNCIL 
MEETINGS 


DISTRICT 3 COUNCIL 
CONFERENCE 
Syracuse, N. Y. 
Drumlin’s Country Club 
November 23 


LOCAL SECTION 
MEETINGS 


Kansas City—The Section will be host 
to ten other Sections in the area for 
a Highway Conference at the Hotel Con- 
tinental, Kansas City, Nov. 7 and 8. 


Metropolitan—Meeting in the Engi- 
neering Societies Building, November 
20, at 7 p.m. Program on Consolidated 
Edison’s Indian Point Nuclear Power 
Plant. 


Mid-South—Annual meeting at the 
Hotel Marion, Little Rock, Ark., October 
10-12. 


Philadelphia—Dinner meetings at the 
Engineers Club on the second Tuesday 
of each month. Meetings of the Division 
of Hydraulics and Sanitary Engineer- 
ing at the Engineers Club on the third 
Thursday of September, November, 
January, March and May. 


Tennessee Valley—Annual meeting at 
Knoxville on November 15 and 16. 
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CONCRETE PIPE BY AMERICAN-MARIETTA 


Another example of 
PROGRESS IN CONCRETE 


BIG diameter reinforced concrete pipe—delivered 
| ae to the job in quantity—calls for a manufacturer 
American-Marietta 144” reinforced concrete with BIG facilities. American-Marietta not only 


pipe installation used by Ohio Edison Co. for a 
triple discharge line over 1000 feet long at 


Stratton, Ohio. has the necessary equipment and engineering 
background to produce such pipe in quantity, but 
the ability to deliver it when and where needed 
from any of its many plants located strategically 
from coast to coast. 

So if you’re thinking BIG—about a BIG job 
with BIG savings in time and money—think of 
AMERICAN-MARIETTA COMPANY. 


to the job site. Nationwide location of plant Our technical staff will be 
ee pleased to assist you with 
your pipe problems. 


M AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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NOTES FROM 


THE LOCAL SECTIONS 





Copy for these columns must be received by the fifth of the month preceding date of publication) 


The Georgia Section initiated its fall 
season with a luncheon meeting on 
September 6. Featured speaker was 
Hamilton Douglas, Jr., chairman of the 
tedevelopment Committee of the Alder- 
manic Board of Atlanta, who discussed 
the city’s urban renewal program. At a 
recent meeting the Savannah Branch 
heard an enlightening and timely discus- 
sion of the test results of Savannah Har- 
bor model studies and saw a motion 
picture of the model. Featured speaker 
was John Harris, chief of Savannah Har- 
bor Investigations and Studies Section 


The Illinois Section had a busy sched- 
ule this summer. Featured on the agenda 
at recent luncheon meetings were talks 
on “Michigan Avenue Bridge Repair” 
by Stephen J. Michuda, chief bridge en- 
gineer for the city of Chicago; “Masonry 
Walls Tested Using High Explosives” by 
Keith E. 
the Armour Research Foundation; and 
“Inside Iran” by Walter D. Linzing, 
senior engineer of the Harza Engineering 


McKee, associate engineer of 


Company. 


All phases of planning and designing 


On a recent trip to Bogota, President Mason G. Lockwood enjoyed the hospitality 
of the Republic of Colombia Section. Shown here, from left to right. are Hans Peter 
Jacobsen, treasurer: Jose Gomez Pinzon, vice-president; Mr. Lockwood; Alfredo 
D. Bateman, president, and Carlos S. Ospina, secretary. 


At head table at the recent Seventh Anniversary Meeting of the Maine Section, 
held in Southport, are (left to right) Charles F. Parker, past-president of the Section; 
Mrs. W. H. Wisely: Mrs. Vaughan M. Daggett; William H. Wisely, ASCE Executive 
Secretary: Vaughan M. Daggett. Section president; Mrs. Weston S. Evans; Miss 
Nancy Wisely: Mrs. Parker: and Weston S. Evans, past-president of the Section and 
nominee for Director of the Society. In the featured talk, Mr. Wisely discussed cur- 


rent Society actions. 


98 (Vol. p. 744) 


October 1957 °¢ 


a freeway will be studied at a large re- 
gional highway conference sponsored by 
the Kansas City Section on November 
7 and 8. W. A. Bugge, president of the 
\merican Association of State Highway 
Officials and director of highways for the 
State of Washington, and Maj. Gen. 
Louis W. Prentiss, executive vice-presi- 
dent of the American Road Builders As- 
sociation, will be among the principal 
speakers. A panel discussion on planning 
a freeway system will be directed by 
Rex M. Whitton, chief engineer for the 
Missouri State Highway 
Other major speakers are Walter John- 


Commission. 


son, Kansas state highway engineer, and 
M. V. Buck, regional engineer of the 
U.S. Bureau of Public Roads. The con- 
ference will bring together eleven  sec- 
tions for a thorough appraisal of design 
and planning problems. 


The Kentucky Section is well repre- 
sented in the District 
9 Council this year 
by Floyd F. 


der, who has _ been 


Schra- § 


elected council chair- 
man. Mr. Schrader 
is Kentucky district 
engineer of the 
Water Resources Di- 
vision of the U. S. 
Geological Survey, 
and  past-president 
of the Kentucky 


Section. 


The Maryland Section resumed its 
monthly meetings on September 11, with 
Norman O. Wagner, vice-president of the 
Alpha Portland Cement Company, as 
guest speaker. Mr. Wagner’s interesting 
talk dealt with the construction of his 
company’s new plant at Lime Kiln, Md., 
and revealed unique design features. 


New officers of the Nebraska Section’s 
Southwest Branch are Jesse B. Budd, 
Jr., president; Kenneth O. Kauffman, 
vice-president; and Gayle E. Achterberg, 
secretary-treasurer. Through an_ error 
that is much regretted these officers were 
listed in the September issue as the Sec- 
tion’s new slate. 


At the Northwestern Section’s first fall 
meeting, President J. E. Fant and Vice- 
President C. H. Prior outlined the events 
of the District Seven Conference at 
Grand Rapids, Minn., and the Local 
Sections Conference there. Speaker for 
the evening was Alex Campbell, general 
superintendent of transportation for the 
Great Northern Railway Company. His 
talk on transportation and communica- 
tion with emphasis on the Red River 
Valley area, sparked a lively discussion 
from the floor. John Budd, president of 
the Great Northern Railway, presented 
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Look of the future on newest highways calls for new-type concrete. Shown, interchange in Los Angeles. 


What's all this talk about 


1 Om 


NEW-TYPE, SOUND-CONDITIONED 
CONCRETE FOR THE INTERSTATE SYSTEM? 


It’s timely talk—in a new, informative 
series of PCA magazine messages to 
create fuller appreciation by the public 
for the finer, smoother-riding concrete 
highways being built today. 

Significant advances mark today’s 
newest concrete pavement. Highway 
engineers know about them. (Actually 
you may have helped develop them.) 
But—the public? Too few know of these 
advances .. . now so vital on the new 
Interstate System. 

Take sound-conditioning. Admittedly, 
not a highway engineer’s term! But it 
literally defines what has been done to 
concrete by use of narrow sawed joints 


for contraction control. The “thump” 
sound is gone—a dramatic advance! 
Drivers enjoy a quieter ride. 

There’s air-entrainment, too—and 
the granular subbase: both solved tech- 
nical problems. But by insuring a last- 
ingly smooth, level surface, they add 
new pleasure to driving. These and 
other advances today give people a 
pavement that is truly new-type. 

All this needs telling. PCA’s new 
nationwide campaign will do that—in 
non-technical talk the public can un- 
derstand. An informed public means an 
appreciative public. This can simplify 
your job... it can help speed construc- 
tion of the new Interstate System. 


PORTLAND CEMENT ASSOCIATION 
A national organization to improve and extend the uses of concrete 
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HERE TODAY! MORE COMING! 


The public is enjoying new-type, 
sound-conditioned concrete on: 
Ohio Turnpike 
Atlanta Expressway 
Hollywood Freeway 
New York Thruway 


and more than 3,500 miles of other 
modern highways. 
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i stimulating extemporaneous talk on ing. Featured speaker was H. L. Thack- 

present problems of railroading. well, consulting sanitary — engineer, 
whose trip to India last vear provided 

\ valuable and instructive program material for the talk 

entitled “Steam Gaging Program in 

California” highlighted a recent meeting 

of the San Francisco Section’s Hydraulics The Syracuse Section began the season 

Division. Featured speakers were Stanley with a lively dinner meeting. Speaker 

Lord, who discussed “Planning for a of the evening was Harold Anson, who 

alanced Program” and Charles F. described his work on precast and _pre- 

Hains, whose topic was “Correlation stressed concrete and local operations 

Technique in Design of the Network.” at the Winkrete Precast Concrete Co. 

“An Engineer Sees India, Its Sanitation, 

Its People, and Its Customs” was the 

title of a revealing talk presented to Armour T. Granger, dean of engi- 

the Sanitary Division at a recent meet- necring at the University of Tennessee, 





Members and guests of the Massachusetts Section met at a pleasant summer 
luncheon to hear President Lockwood, whose subject was “Engineers Ltd.” Shown 
in usual order are William H. Wisely, Executive Secretary of ASCE; Frank A. 
Marston, ASCE Vice-President; President Lockwood; A. Russel Barnes, Massa- 
chusetts Section president: Gail Hathaway, Past-President of ASCE; Joseph Lavin 
on the Section’s Executive Committee; and Don Reynolds of the ASCE staff. 





“nit sa. dbo. 
Virginia Section members enjoyed an inspection tour of the 35-mile-long Richmond- 
Petersburg Turnpike, scheduled for completion in April 1958. Photo shows some 
of the group of seventy dwarfed by the columns of the James River Bridge. Members 
of the Turnpike Authority acted as guides and lecturers for the tour. The bridge 
was designed by D. B. Steinman. 
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recently wrote this note to members 
of the Tennessee Valley Section: “I feel 
sure that members of the Tennessee 
Valley Section will be glad to know 
that this award has been so valuable to 
a worthy young family.” The award? A 
$400 senior civil engineering student 
scholarship which the Section has just 
established. The recipient? Joe Thomas, 
a veteran and president of the Student 
Chapter, who has maintained — better 
than a “B” average at the university 
while supporting his wife and two sons 
Congratulations to Joe and the Section 
members who made his scholarship pos- 
sible! The Junior Members of the Chat- 
tanooga Branch aired their views of the 
problems and aims of the Society at a 
recent meeting under the chairmanship 
of Gilbert Stein, Jr. 


Northwestern Section Host 
To District 7 Council 


For its summer meeting this year the 
District 
ids, Minn., where the Northwestern Sec- 
tion was host to the group and to a 


7 Council went to Grand Rap- 


Local Section Conference. The two-day 
program featured tours of the Blandin 
Paper Mill at Grand Rapids and the 
famous Mesabi Range. The latter tour 
took off from Grand Rapids and ended 
at Aurora, with time out for inspection 
of the taconite plant at Hoyt Lakes. 
Mike Latimer, forester for the Blandin 
Paper Company, briefed the group 
before the paper plant tour, and there 
were several spokesmen for the iron ore 
industry. Prof. Jesse E. Fant is Council 
chairman. 

A wide range of Local Section inter- 
ests was discussed by the 26 dele- 
gates from 13 Local Sections and then 
Branches who met the day before the 
District 7 Council program. In the fea- 
tured talk ASCE President Mason Lock- 
wood congratulated the delegates on 
the spirit of their conference. Deploring 
meetings that fail to accomplish their 
objective, Mr. Lockwood told the 
group: “You are here to swap what 
your Section knows for what others here 
know about successfully running a Local 
Section. If we theorize that no one of 
the Sections represented knows as much 
as the others combined, this is a decided 
bargain for everybody. You exchange a 
little for a lot.” 

Presiding conference officers were 
John C. Voorhees and Frank C. Mir- 
gain, vice-chairman and member, 
respectively, of the Committee on 


Local Sections, 
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The job moves along fast 
with Transite and the Ring-Tite Coupling! 


Sectional view of Ring-Tite 
Coupling. Ring is cut away to 
show how rings are compressed 
and locked in grooves—a tight, 
lasting seal! 


JOH NS-MANVILLE 


Transite Pressure Pipe is light- 
weight and easy-to-handle... 
quickly assembled with the Ring- 
Tite Coupling! 


With Transite® Pipe, installation crews 
move along fast! So fast, they con- 
sistently keep up with the excavator— 
installing pipe as rapidly as the trench 
can be opened. 

Ease of handling and simplified as- 
sembly explain these advantages. Light 
in weight, Transite is easier to truck, 
easier to handle on the job. With the 
Ring-Tite® Coupling only simplest tools 
are needed for joining—pipe ends are 
automatically positioned within the 
coupling to allow for expansion. 


So save while you assure your com- 
munity of top economy, long trouble- 
free performance with Transite. For 
its smooth interior (flow coefficient 
is C=140) often permits selection of 
smaller diameter pipe . . . always keeps 
pumping costs low. And since Transite 
can’t tuberculate, water systems can 
be designed without allowing for future 
flow reduction caused by that form of 
interior corrosion. 


Let us send you further information 
on Transite asbestos-cement Pressure 
Pipe and the Ring-Tite Coupling. Write 
for booklet, TR-160A, Johns-Manville, 
Box 14, New York 16, N. Y. In Can- 
ada, Port Credit, Ontario. 


¥/V)| Johns-Manville TRANSITE PRESSURE PIPE 


PRODUCTS 
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BY-LINE WASHINGTON. .... 


Now that Congress has adjourned, it is possible to 
flip through the record and review what actually was 
(or was not) accomplished in constructive legislation 
affecting the civil engineering profession and the indus- 
try of their calling—construction. This month and next, 
“By-Line Washington” will describe the measures passed 
which are of most pertinent interest to Crvi. ENGINEER- 
ING readers, 

It is obvious that the highly publicized economy drive 
failed to halt approval of a number of big money bills 
promising more work for the construction industry. Dur- 
ing the last days of the session, millions of dollars were 
authorized for atomic power plants, military facilities, 
river and harbor works, and other programs. 

A good-sized atomic energy construction bill was 
passed. Some $253 million was authorized for land ac- 
quisition and construction of buildings, research facili- 
ties and reactors. This work will be contracted by the 
Atomic Energy Commission. Another $149 million was 
authorized for the AEC cooperative program. 

(Under this latter plan, Uncle Sam will put up the 
money for engineering and construction of atomic reac- 
tors for power plants. The federal government will re- 
quire in return that all the technical and economic data 
derived during the construction process and operation 
of the plants become public property. These facilities 
would be operated by private utilities and titled over 
to them within 10 years.) 

Engineering attention will focus on the several experi- 
mental reactors and power plants to be constructed with 
the new money. Some large multi-million-dollar projects 
are involved, with peculiar design problems, and still in 
the experimental stage. 


* * * 


The old argument over public vs. private power 
development repeatedly dominated debate over AEC 
funds this session. The Atomic Energy Commission, 
following the party philosophy of the Eisenhower Ad- 
ministration, wanted to leave application of atomic en- 
ergy knowledge to private enterprise. But a great many 
Democrats insisted that Uncle Sam provide the initiative 
with such construction plans. 

Another important development came out of this ses- 
sion in regard to atomic energy construction. Hereafter, 
Congress gave notice, it will consider AEC projects in- 
dividually instead of approving a total budget for the 
agency for use as it sees fit. Such treatment will put 
atomic energy facilities in the same category as other 
public works, exposing these projects to the same careful 
scrutiny . . . and to the same Congressional horse-trad- 
ing ... that determines which public works projects 
shall or shall not be approved. 


* * * 


A large public works construction bill opened the 
curtains on another backstage tug of war between the 
Democratic Congress and the Republican Administra- 
tion. Both the President and the Congress have al- 
ternately assumed the pose of attempting to slash ex- 
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penditures. The President was plainly discouraged when 
Congress laid the $858-million public works measure on 
his desk to be signed. He chided the legislators for ap- 
propriating money for $700 million worth of new starts 
which are not even in the budget. In 1958, he pointed 
out, the civil works construction program (by the Corps 
of Engineers and the Bureau of Reclamation) will in- 
clude almost 500 projects costing over $9 billion in 
various stages of construction. Yet, in the last three 
vears, Congress has approved $2.5-billion worth of proj- 
ects outside the budget. 

The Administration has not given up in its economy 
drive. A few days ago, the Budget Bureau instructed all 
agencies to turn the damper on current construction 
expenditures, hold them to the last year’s level. (Sena- 
tor Ellender of Louisiana, chairman of the Senate Public 
Works Subcommittee, rose up with fire in his eye when 
this word reached him. Referring to the request that the 
chief of the Corps of Engineers order new construction 
delays wherever possible, the Senator protested vigor- 
ously. The Administration ought to veto a bill it dis- 
agrees with and let the Congress override it, he declared, 
instead of attempting to defeat its objectives by ad- 
ministrative manipulations.) 


* + © 


The federal government has dumped nearly $2.9 
billion more into the laps of the state highway depart- 
ments for the big road-building program. Two billion 
dollars is for construction on the Interstate System in 
fiscal 1959 and $875 million for the other federal-aid 
systems. Secretary of Commerce Weeks apportioned the 
1959 funds well in advance of the required date—next 
July—to make the program look as good as possible 
when Congress takes another look at the highway pro- 
gram next January. By that time, he hopes, the states 
will have eaten further into the big backlog of federal 
funds which have been made available during the past 
few months. 


The Bureau of Public Roads has designated 2,105 
miles of toll roads which, the agency believes, should 
be made a part of the 41,000-mile Interstate System. 
Almost all the new superhighways (and some old ones, 
notably the Pennsylvania Turnpike) were on the list. 
Not approved—the West Virginia Turnpike, and the 
Northeast Extension of the Pennsylvania Turnpike, be- 
cause they do not lie on the general alignment of the 
System, determined in 1947. 

These are the roads which (with some several thou- 
sand miles of free roads that meet System requirements) 
may be declared eligible for reimbursement of their 
construction cost. This touchy subject will be a matter 
of considerable debate in Congress next session. The 15 
states in which the toll roads have been built, plus the 
other states which have also gone ahead with high- 
design free expressways, will undoubtedly press for re- 
imbursement. Together they represent a mighty strong 
contingent of Congressmen and Senators on Capitol Hill. 
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Here 


at last 


Table Model 


Now, TABLE MODEL convenience, LOW COST and 
FULL WIDTH are combined in one whiteprinter— 
the new Ozalid Streamliner 200! 

Now, anyone can turn out sparkling whiteprints 
in seconds—up to 42 inches in width! In the small 
office, the new Streamliner 200 gives you prints 
whenever you need them. For the large firm, it 
handles “rush work”. . . saves costly interruptions of 
volume printmaking ... stands by when other 


A Division of General Aniline & Film Corporation 
in Canada: Hughes Owens Company, Ltd., Montreal 


machines are “down” for service. 

Compact in design, Streamliner 200 stands just 
22” high . . . 38” deep, with feedboard. Prints stack 
automatically. Controls are simple, easy to operate. 
Stand, shown above, is optional. 

Why not test-run your own tracings through the 
Streamliner 200? Call your local Ozalid representa- 
tive or write: Ozalid, Department BB-10; Johnson 
City, New York. 


@ py 47% Et | my 


FULL 42-INCH PRINTMAKING IN A CONVENIENT 


atts) Mal- les Mam daliclelalslilale 
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How to pave with ASPHAL 


Kentucky highway’s 11-inch Texaco Asphalt pavement 


includes insulation course, base and wearing surface 


The heavy-duty Asphalt pavement designed by 
Kentucky engineers for 18 miles of US-62 is one 
of a number of designs effectively used for major 
highways throughout the country. 


Kentucky covered the traffic-bound subbase 
with a 2-inch insulation course, consisting of 
Rapid-curing Cutback Asphalt and aggregate, 
mixed on the road by blade graders. This was 
followed by a 6-inch “black base” of coarse- 
graded, plant-mixed Texaco Asphaltic Concrete. 
To complete the pavement, a 3-inch surface of 
plant-mixed Texaco Asphaltic Concrete, using 
smaller aggregate than in the base, was laid in 


two courses. 


the 7 f ; This ll-inch Texaco Asphalt pavement on a 
oad-mixing Rapid-curing Cutback Asphalt and aggregate for 2-inch trafic-bound subbase is suitable for heavy inter- 
insulation course on traffic bound subbase. urban. municipal and airport traffic. Its cost is 
substantially lower than that of rigid paving with 
the same load-bearing capacity. Its resilience and 
freedom from joints insure maximum driving 
comfort for motorists, less wear and tear on 
vehicles. Its dark color eliminates glare, makes 
traffic lines stand out more sharply, causes snow 

and ice to melt faster. 


Helpful information on methods and materials 
recommended for all types of Asphalt road and 
street construction, from heavy-duty paving to 
low-cost surface-treatment, is supplied in two 
Texaco booklets. Copies may be obtained without 
obligation from our nearest office. 


Laying hot-mix Texaco Asphaltic Concrete on 18 miles of US Route 62 
near Paducah, Ky, 


THE TEXAS COMPANY, Asphalt Sales Div., 135 KE. 42nd Street, New York City 17 
Boston 16* Chicago 4 * Denver 1 * Houston 1 * Jacksonville 2 * Minneapolis 3 * Philadelphia 2 * Richmond 19 
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TECKOTE 


PROTECTIVE COATING FOR CONCRETE PIPE 


“Life Insurance for Concrete Sewer Lines’”’ 


Vulcan 
Materials 


Company = TECKOTE CORPORATION 
A Vulcan Materials Company Subsidiary 
Post Office Drawer 155 + Birmingham, Alabama 
Telephone: FAirfax 2-3361 














aR-ye) Cob a- Protective Coating for Concrete Pipe 


...is a catalyst-activated, cross linkage 
polymer of synthetic resins combined 

with inert modifying agents and pigments. 

The unique character of this product lies in the selection of resins of 
maximum chemical resistance to form a combination having outstand- 
ing physical properties which cannot be found in any one of the indi- 


vidual constituents. 


* 
8S one hundred percent solids. 

It’s ability to be applied as a liquid of 100°7 solids in heavy 
homogenous films ina “one pass” operation, permits it to be applied 


to any concrete pipe anywhere. 


Cal be applied in a single operation, without heat, and handled 
within an hour without damage to the coating. 


Curing will be completed in forty-eight hours. 


haS been evaluated by a nationally recognized testing laboratory 
and found to be unaffected by and to furnish protection to concrete 
pipe from concentrations of hydrogen sulfide gas that occur in sewer 
lines, submergence in water, solutions of mineral acids or caustic 
soda, ketones and aromatic hydrocarbon solvents, dilute oxidizing 


solutions, vegetable oils and salts. 


The TecKOTE CORPORATION of Vulcan Materials Company does not deal in coating material but 
rather in a finished protective coating on any concrete pipe. Acting as contractor or sub-contractor, 
TECKOTE CORPORATION will set up its mobile application plants, furnish material and apply the 
protective coating to the pipe on a unit price per square foot basis. 

For further information and detailed test-results, write: Department C, TECKOTE CORPORATION, 


A Vulcan Materials Company subsidiary, P.O. Drawer 155, Birmingham, Alabama. 


This is Vulcan Materials Company 


Teckote Corporation 

Birmingham Slag Division “Organized Lor Or Ail” 
Vulcan Detinning Division 

Stockbridge Stone Company 

Southern Cen-Vi-Ro Corporation 

Montgomery-Roquemore Gravel Company : Vulcan 


Atlanta Aggregate Division Materials 
Kennesaw Stone Company ' Company 


2019 Sixth Avenue, N., Birmingham, Ala. 





ENTER THIS CONTEST 
...90 CASH PRIZES! 


CONTEST RULES 


1. Tell in 25 words or less “‘Why ! prefer Albanene tracing paper.” 
2. Send all entries to K&E Albanene Contest, Box 160, New York 46, 
N. Y. Enter as often as you wish. There is nothing to buy. 

eee must be postmarked not later than midnight, Nov. 30, 


4. Entries become the property of Keuffel & Esser Co. None can be 
returned. 

5. The decision of the judges is final. 

6. Winners will be notified by mail. A complete list of winners will 
be sent upon request, providing request is accompanied by stamped, 
self-addressed envelope. 

7. Contest is open to all residents of continental United States, ex- 
cept employes, and their immediate families, of Keuffel & Esser Co. 
and its subsidiaries and dealers; its advertising agency; and judges 
of this contest. 

8. Also not applicable to residents of those states where there are 
prohibitory laws. 


Why | prefer ALBANENE Tracing Paper... 


First prize . . . 
Second prize . . . « .« « e 
VWeled prise. «© «© 6 6 te ow 


plus 87 prizes of $25 each! 


In 25 words or less, tell us why you prefer K&E 
Albanene® tracing paper. Your reasons may win 
one of these 90 prizes (it’s K&E’s 90th anniversary). 


Here’s a hint: Albanene is made from 100% rag 
stock for superlative tear strength. It is perma- 
nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities... 
reproduction men for its high transparency and 
permanence. Everybody likes it because “what you 


pay for stays in the paper.” That’s why Albanene is 
the best seller among all tracing papers. 


Get contest aids from your K&E dealer: Infor- 
mation booklets, extra contest entry blanks, sam- 
ples of Albanene, too, if you need them. You can 
enter as often as you please. 

Or use a plain sheet of paper if someone’s already 
snipped the blank below. Give your name, address, 
and firm name, twenty-five words or less telling 
why you prefer Albanene tracing paper, and mail 
to K&E Albanene Contest, Box 160, New York 46, 
N. Y. before midnight, November 30, 1957. 


KEUFFEL & ESSER CO. 
New York, Hoboken, N. J., Detroit, Montreal, Chicago, 
St. Louis, Dallas, San Francisco, Los Angeles, Seattle. 
Dealers in principal cities 


Fe OP SS ee Oe Se Se SS a a a ee ee eee ee ee eee —— Scene a ee ee] 


Here’s why I prefer Albanene Tracing Papers 


K & E Albanene Contest, Box 160, New York 46, N. Y. 











Name 


City 





Street 


Firm Name 
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NEWS BRIEFS... 





Construction Activity Rises in August 


The value of new construction put in 
place rose in August to an all-time high 
of $4.6 billion, according to preliminary 
joint estimates of the U. S. Departments 
of Labor and Commerce. The 4 percent 
gain for the month was more than usual 
for this time of year, in contrast to the 
less than seasonal rise in July attributed 
to shortages of cement resulting from 
work stoppages. 

For the first eight months of this year, 
construction expenditures totaled a re- 
cord $30.5 billion, 2 percent above last 
year’s figure for the corresponding per- 
iod. On a seasonally adjusted basis, out- 
lays thus far in 1957 were at an annual 
rate of $468 billion, compared with ac- 
tual expenditures of $46.1 billion for 
1956. 

A main area of strength in construc- 
tion activity this year is increased spend- 
ing for virtually all types of public work. 
Public outlays for new construction dur- 
ing the current January-August period— 
led by highways and public schools— 
amounted to $9 billion, 10 percent above 
last year’s volume for the same months, 
and an all-time high for the period. Al- 
though public residential building is only 
a small category, it also has advanced 
significantly this year, largely because of 
a step-up in the Capehart military hous- 
ing program. 

Total private construction activity this 
year (at $21.5 billion) just about 
equalled the 1956 record for the first 
eight months. Outlays for public utilities 
rose this year to record high levels for 
an eight-month period, and accounted for 
the largest dollar gain in the private 
sector. 

New private nonresidential building 
construction showed a 5 percent gain 
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New construction activity rises in Au- 
gust after July downtrend attributed 
to shortages of cement. 


over the same period of 1956 with all- 
time highs set by office buildings, hos- 
pitals, and churches. The August totals 
for these types also were at new highs 
On the other hand, outlays for new stores 
in both August and the first eight months 
were down. While industrial building 
showed a substantial increase for the 
first eight months of this year, it has 
been moving downward since last May 
(after seasonal adjustment), and outlays 
in July and August were lower than in 
1956—the first time in two and a half 
years that this category was below year- 
earlier levels for the same months. 

New private housing expenditures 
which, on a seasonally adjusted basis, 
declined almost continuously after July 
1955, have stabilized during the past 
three months. In the August just passed 
they were 10 percent lower than a year 
earlier, and the January-August total this 
year was off 12 percent from 1956 and 
20 percent from the peak year of 1955. 


Recess Appointment 
To Board of TVA 


Harold R. Jones, Deputy Director of 
the Budget, has accepted a recess ap- 
pointment to the three-man board of 
directors of the Tennessee Valley Au- 
thority. Mr. Jones was nominated earlier 
this summer for a full nine-year term to 
succeed Harry Curtis, whose term has 
expired, but his appointment still lacks 
Congressional confirmation. Another re- 
cess appointment must soon be made to 
fill the vacancy caused by the recent 
death of Dr. Raymond R. Paty. Herbert 
D. Vogel, M. ASCE, is chairman of the 


board. 





Stand Ready for Launching Earth Satellite 


Testing and firing stand. which will support the take-off of the man-made earth 
satellite early next year, now rises above the sands of the Cape Canaveral (Fla.) 
Launching Base. The stand—a cubical steel framework measuring 642 ft on each 
side and mounted on top of the launching platform—is designed for both testing 
and launching the Vanguard, the three-stage rocket that will dispatch the earth 
satellite into space. About half a dozen Vanguards will be launched in an attempt 
to position the first man-made satellite in its orbit. The firing stand is equipped to 
support the rocket and hold it in a vertical position, weigh it and measure the 
thrust, and disconnect more than 20 fuel and instrument lines at the instant of 
firing. It withstands exhaust temperatures of 4000 deg F, tremendous shock and 
vibration, and extremely corrosive conditions. The installation was designed and 
built by the Loewy Hydropress Division of Baldwin-Lima-Hamilton, under subcon- 
tract from the Martin Company, Baltimore, Md. 
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Housing Down in August 


A total of 95,000 nonfarm houses and 
apartments was started in August, not 
quite equal to the 96,000 units begun 
in July and 9 percent below the August 
1956 total, the U.S. Department of 
Labor’s Bureau of Labor Statistics an- 
nounces. The July-to-August slackening 
was in public housing projects. 

Private housing starts rose contra- 
seasonally from 90,200 in July to 92,600 
units in August, and the seasonally 
adjusted annual rate passed the million 
mark for the first time this year. The 
August rate of 1,010,000 units pushed 
the average annual rate for the first eight 
months of 1957 up to 970,000 units. 

Increased private housing activity in 
August was confined to the metropolitan 
areas, where new apartment projects are 
buoying starts. Preliminary information, 
based on building-permit reports, indi- 
cates that the August rise was chiefly 
in the Northeastern region, where sizable 
gains were recorded for new apartment 
houses in a few large cities. Also, hous- 
ing started under the FHA mortgage 
insurance program showed a July-to- 
August increase which was primarily in 
rental housing projects. 

The overall picture shows a decline, 
the total of 700,500 public and private 
units started during the first eight 
months of this year being 11 percent 
below the comparable 1956 figure and 
the lowest for the period since 1949. 


Ground-water Recharging 
at Amarillo Successful 


Recharging ground water for storage 
purposes by pumping into wells, instead 
of out of them, is new but by no means 
unique. The City of Amarillo, Tex., 
faced with increasing demands for do- 
mestic water, located some of its well 
fields a dozen or more miles from the 
city. Continuing demands, resulting from 
population growth, peaked at quantities 
greater than the combined capacity of 
the pipe lines. The high cost of conven- 
tional storage reservoirs suggested con- 
sideration of temporary storage during 
off-peak months by injecting water into 
natural underground reservoirs near the 
city by recharging. 

Amarillo authorities obtained the con- 
sent of the Texas Board of Water En- 
gineers and the U. S. Geological Survey 
to cooperate in an investigation of the 
hydraulic feasibility of recharging the 
city-owned McDonald well field imme- 
diately southwest of, and closest to, the 
town. The encouraging results of study, 
started in 1954, were reported in Bulletin 
5701 (January 1957) of the Texas Board 
of Water Engineers, Austin, Texas, by 
E. A. Moulder and D. R. Frazor, hy- 
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draulic engineers for the U. S. Geological 
Survey. 

Conclusions reached were that, “al- 
though the ground-water reservoir has 
no physical lateral boundaries... , 
water moves laterally from an injection 
well so slowly that about 80 percent of 
the recharge water injected during winter 
months may be recovered by ‘pumping 
during the remainder of the year.” Each 
well tested would receive more than 
1,000 gpm of water injected by gravity, 
and wells more than one-half mile from 


the point of injection were benefitted 
but little from a whole year of recharge 
operations. Determination of rates of 
flow and the effect of recharging in the 
test were made by artificially increasing 
the salinity of the recharge water above 
the natural salinity of the ground water 
and then making freqient. identifying 
salinity analyses. 

Interested readers may obtain Bulle- 
tin 5701 from the Texas Board of Water 
Engineers, 1410 Lavaca Street, Austin, 
Tex. 


Aluminum Company Builds Underground 


Powerhouse in Quebec 


A huge underground powerhouse, capa- 
ble of generating 1,000,000 hp of elec- 
tricity, is under construction by Alumi- 
num Ltd. at Chute-des-Passes on the 
Peribonka River about 300 miles north 
of the city of Quebec. It will have five 
generators of 200,000-hp capacity each. 

The project involves digging a six- 
mile tunnel, four times the length and 
twice the width of New York’s Holland 
Tunnel, to the powerhouse. This tunnel, 
which will carry water from a storage 
lake to the subterranean powerhouse six 
miles downstream, will gradually decline 
to a point where the water will drop al- 
most 636 ft vertically to the powerhouse. 
The rate of flow through the tunnel will 
be 18,000 cfs. 

The Perini Construction Company, 
with two co-contractors, began work on 
the Chute-des-Passes Project in Novem- 


ber 1956. The contractors have already 
completed access tunnels at three points 
along the route of the main tunnel, and 
are now excavating the main tunnel and 
powerhouse site. Both powerhouse and 
tunnel are scheduled for completion in 
August 1959. The total cost will be over 
$125,000,000. 

When the project is completed, it wil! 
give Aluminum Ltd., builder also of the 
Kitimat, B.C., plant, 4,780,000 hp of elec- 
tricity in Canada. Chute-des-Passes will 
be the company’s sixth hydroelectric in- 
stallation on the Saguenay and Peri- 
bonka rivers. The company operates 
smelters at Isle Maligne, Shawinigan 
Falls, Beauharnois and Arvida in Que- 
bec, and the Kitimat smelter in western 
Canada. More than 15 percent of all 
primary aluminum used in the United 
States comes from Canada, 


Nearly 400 ft underground at Chute-des-Passes, Quebec, workmen are building a 
tunnel four times the length of the Holland Tunnel for Aluminum Ltd. Pipes at the 
left are the ventilating system. Truck at right. one of many on the project, carries 


19 cu yd of rock. 
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Reinforced Brick School Withstands Atomic Blast 


A 32 by 28-ft brick school structure 
successfully withstood the effect of an 
atomic blast during the recent 1957 
“plumbbob” nuclear test series, according 
to the Federal Civil Defense Adminis- 
tration. The structure, which was de- 
signed by the Structural Clay Products 
Research Foundation, was one of five 
under test to evaluate new reinforced 
brick and tile wall designs and to study 
wall-arching resistance to atomic blast 
pressures. It was also designed to resist 
tornadoes and earthquakes. 

In its release the FCDA stated that 
the structure, which would be suitable 
for a school classroom, “survived atomic 
blast with no apparent damage inside or 
out. No cracks were noted in the walls, 
roof, or at any of the joints. Large 
enough for a typical class of thirty pupils. 


This 32 by 28-ft 
building with 10-in 
reinforced brick 
walls and slab re- 
inforced concrete 
roof would have 
afforded a high 
degree of protec- 
tion to its occu- 
pants in 75 per- 
cent of the blast 
area of a typical 
nuclear weapon. 


the building could have provided a high 
degree of blast protection. The structure 
had 10-in.-thick reinforced brick walls, a 
reinforced concrete flat roof and was 
windowless. The lack of windows is an 
important part of protecting building 
occupants . . .” 

It was noted that there were no cross 
walls within the structure. The 32-ft side 
of the structure was oriented toward 
ground zero and designed and located 
for a predicted load of about 1,500 psf. 
“The other three walls and the roof were 
designed for testing at pressures of about 
750 psf. Deflection gages revealed that 
the front wall deflected inward about a 
quarter of an inch and the center of the 
roof half an inch. However, all deflec- 
tions were elastic and there appeared to 
be no permanent deflections.” 





Self-Anchored Suspension Bridge in Baghdad 


Self-anchored suspension bridge, designed by D. B. Steinman, M. ASCE, consulting 
engineer of New York, will be built across the Tigris River at Baghdad, Iraq. One 
of five designs submitted by Dr. Steinman, this bridge has been selected by the 
Iraq Ministry of Development because of its esthetic appearance. The self-anchored 
design was chosen as the most economical solution to the problem of poor founda- 
tion conditions. The bridge, stiffened with box girders, will have a main span of 
550 ft. with two side spans of 275 it each. Estimated cost of the structure, including 
a traffic interchange and approach roads, is about $5,000,000. 
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Four-berth Pier to 
Be Built in Brooklyn 


Construction of one of the biggest 
pier installations in the world will soon 
be started on the Brooklyn waterfront, 
according to an announcement from the 
New York City Department of Marine 
and Aviation. Representatives of the 
Mitsui Steamship Co., Ltd., signed a 
lease early in September for the con- 
struction and long-term lease of the 
$10,600,000 Department of Marine and 
Aviation shipping terminal. 

The mammoth new freight terminal, 
which will stretch along the shoreline 
from 36th to 39th Streets, will be 700 
ft wide and will extend 1,060 ft into 
Gowanus Bay, providing 13 acres of 
cargo-handling space. It will be able to 
berth four ocean-going ships simultane- 
ously, and to accommodate 140 trucks 
offstreet at one time. The terminal, 
which will be finished late in 1959, will 
be an integral part of the Department 
of Marine and Aviation’s $187,000,000 
program to rebuild the New York City 
waterfront. 

Recent congressional legislation will 
permit constructing the 700-ft-wide pier 
on solid fill instead of on wood or steel 
piles. A federal law, dating back to 
1896, had prohibited building piers wider 
than 300 ft in the area and had also 
required that piers be built on expen- 
sive piling. As a result of the new legis- 
lation some $4,000,000 will be saved in 
construction costs. 

Plans for the new terminal project 
have been designed by the New York 
consulting firm of Frederic R. Harris, 
Inc., in cooperation with John M. Buck- 
ley, A.M. ASCE, consulting engineer for 
the Department of Marine and Aviation; 
Chief Engineer Lewis H. Rabbage; 
Deputy Chief Engineer Joseph Halpern, 
and their staffs. 


New Research Laboratory 
For Allis-Chalmers Co. 


The Allis-Chalmers Manufacturing 
Co. recently broke ground for a new 
$3,250,000 engineering and research lab- 
oratory at its Harvey (Ill.) works, Part 
of a multi-million-dollar expansion pro- 
gram, the new project brings the size 
of the Harvey works site to 65 acres. 
It will provide a central engineering 
building, an engine and materials-han- 
dling product development laboratory, 
and an engine test wing. It will also 
include an experimental machine shop, 
a metallurgical laboratory, and a proving 
ground for materials-handling equip- 
ment. Completion of the new installa- 
tion is set for next spring. 

Architect and general contractor for 
the project is the H. K. Ferguson Co., 
of Cleveland, Ohio. 
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At Annual Meeting of EIC 


Annual meeting of Engineering Institute of Canada, held at 
Banff Springs, Alberta, this summer, had an international 
flavor. Seen here, in usual order, are ASCE President Mason 
Lockwood; Vernon A. McKillop, then president of the EIC; 
T. A. Crowe, immediate past-president of the British Institu- 
tion of Mechanical Engineers; and M. S. Coover, president of 
the American Institute of Electrical Engineers. At the conclu- 
sion of the meeting C. M. Anson, of Sydney, N. S., took office 
as new president of the EIC. Over a thousand attended the 


meeting. 


Tire-Testing Ground 
To Be Built in Texas 


A multi-million-dollar _ tire-testing 
proving ground will be built by the 
Goodyear Tire & Rubber Co. on 7,300 
acres of rolling ranchland near San An- 
gelo, Tex. The facility, which will be 
the largest of its kind in the industry, 
will include a banked five-mile high- 
speed circle; a meandering 20-mile, 
paved, figure-eight turnpike road; a 2%4- 
mile straightaway for tread-wear studies 
of tractor tires; a 5-mile wandering grav- 
el road and headquarters buildings, 

Of particular value will be the high- 
banked speed circle which will permit 
the running of tires at excessive speeds 
to accelerate test results. This test cir- 
cle, designed for speeds up to 160 mph, 
will be banked to an elevation of 7 ft. 
Its 30-ft-wide roadway will be made of 
compacted crushed rock aggregate 
topped with macadam. The high-speed 
tests will be conducted under controlled 
and scientific conditions. The 20-mile 
turnpike road, which will be designed 
to simulate sustained driving conditions, 
will have banked curves ranging from 
90 to 215 deg. 


Steel Production Sets 
Record for Eight Months 


More steel was made in the first eight 
months of this year than in any previous 
identical period, according to the Amer- 
ican Iron and Steel Institute. The record 
eight-month total was 78,710,279 net tons 
of ingots and steel for castings. The 
largest previous figure, 76,600,000 tons, 
was set in the first eight months of 
1953. Last year the output for the same 
period was about 72,300,000 tons, reflect- 
ing the effects of the July 1956 steel 
strike. 

In producing the record tonnage in 
the eight months just passed, steelmak- 
ing furnaces were operated at an average 
of 88.6 percent of their annual capacity 
(as of January 1, 1957) of 133,459,150 
net tons. 
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This August steel production came to 
9,218,000 net tons—compared with §8,- 
908,732 tons chalked up in July and the 
August 1956 output of 8,122,597 tons. 


Measuring Small Angles 


An evaluation of optical-reading the- 
odolites and American-design repeating 
transits for measuring small angles has 
been completed under sponsorship of 
the Bureau of Engineering Research at 
the University of Texas. The study was 
made by Leland Barclay, associate pro- 
fessor of civil engineering. 

Findings show that small angles may 
be measured with American-design re- 


peating transits with a probable error of 
less than one second. When operated ac- 
cording to the manufacturer’s instruc- 
tions, the instrument shows no system- 
atic errors. Small angles, when measured 
with the optical-reading theodolites, 
may have a systematic error of as much 
as eight seconds. The systematic error 
results from inaccuracies in the reading 
micrometer and will appear in the same 
way when measuring angles of any size. 
These conclusions are based on a study 
of three optical-reading theodolites. 

The study and results are reported by 
Professor Barclay in Engineering Re- 
search Series No. 47 of the Bureau of 
Engineering Research. Inquiries should 
be sent to the Bureau of Engineering 
Research, University of Texas, Austin 
12, Tex. 





New 150-ft-Wide Steel Roof Supports Itself 


Shown here is a model of the world’s widest trussless steel roof—a self supporting 
unobstructed span of 150 ft—erected and tested at the Chicago plant site of its 
developer, the Wonder Building Corporation of America. Known as the “Truss- 
Skin” roof system, the unique structure consists of specially fabricated 14-gage 
steel panels, 2 ft wide by 10 ft long. secured by simple nut and bolt fasteners to 
form self-supporting arches. The truss-skin design completely eliminates the need 
for pillars, posts, purlins, trusses, or supports of any kind. Tests show the span 
will withstand winds in excess of 120 mph, and can support loads up to 32 psf. 
Cost of the span is said to be 33 percent less than similar roof structures. A number 
of applications of the new roof for airport buildings and other structures are in the 


design stage. 
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Advance in Power Reactors Is Rapid 


Long strides are being taken in de- 
velopment of atomic power reactors. 
According to the Atomic Energy Com- 
mission’s semiannual report, the devel- 
opment of nuclear power in the United 
States during the first six months of 
1957 “moved further toward creating ua 
wide technological base for economic 
production of electricity from nuclear 
fuels.” The first reactor designed ex- 
clusively as a source of civilian power 
went critical on November 30, 1956, and 
was dedicated by the AEC on Febru- 
ary 9. Located at Lemont, IIl., this 
reactor is a pilot plant for large com- 
mercial reactors and, since its dedica- 
tion, it has been delivering up to 5,000 
kw to the Argonne National Labora- 
tory. The performance of this Experi- 
mental Boiling Water Reactor (EBWR) 
has been so satisfactory that its design 
heat output can probably be doubled. 

At Santa Susana, Calif., another pilot 
plant reactor went critical in April of 
this year. The Southern California 
Edison Co. has arranged to take 6,500 
kw of electricity from the plant, which 
is called the Sodium Reactor Experi- 
ment (SRE). 

As reported earlier (June 1957 issue, 
page 96), the Army Package Power 
Reactor, located at Fort Belvoir, Va., 
has been delivering since April up to 
2,000 kw of power to the lines of the 
Virginia Power Co. For use at Fort 
Belvoir, this type of pressurized water 


reactor could be installed to meet civil- 
ian needs in small and remote localities. 

Construction of the 60,000-kw pres- 
surized water reactor of the Duquesne 
Light and Power Co., at Shippingport, 
Pa. (October 1956 issue, pages 54-65), 
is scheduled to go on the line this year. 
This will be the first full-scale plant to 
be completed in the United States. It is 
being financed jointly by the AEC and 
the private utility. 

Three other reactors are being fi- 
nanced exclusively from private utility 
sources: (1) a 5,000-kw boiling water 
reactor at Pleasanton, Calif., by Gen- 
eral Electric and the Pacific Gas and 
Electric Co., is scheduled for operation 
this year; (2) ground has been broken 
by the Commonwealth Edison Co. for 
a 180,000-kw boiling water reactor neat 
Joliet, Ill.; and (3) full-scale construc- 
tion is under way for a 275,000-kw 
pressurized water reactor power plant 
at Indian Head, N. Y. (on the Hudson 
River), financed by the Consolidated 
Edison Co. 

In summary, during the first six 
months of 1957 either construction per- 
mits were issued, major parts were 
ordered, or ground was broken for 22 
reactors in the United States; 11 re- 
actors reached criticality for the first 
time; and intent to build 35 other re- 
actors was announced. 

Experience with the atomic powered 
submarine U.S.S. Nautilus has been so 





Quinnipiac River Bridge Nears Completion 


High over the waters of the Quinnipiac River at New Haven, Conn., Bethlehem 
Steel crews are erecting first sections of the 387-ft continuous girder span which 
will form the center of the Quinnipiac River Bridge. Working from the east side 
and using a 115-ton-capacity traveler, erection crews are hoisting haunch girder 
sections into position. Each is about 120 ft long and weighs 60 tons. When finished, 
the 3,769-ft bridge will be the longest on the entire 192-mile Connecticut Turnpike. 


successful that the pressurized water 
type of reactor was selected for the 
USS. Skate, launched on May 6, and 
for a dozen others being built. Design 
and development work on nuclear power 
plants for a cruiser and for a destroyer 
is under way. Contracts for the first 
nuclear-powered merchant ship have 
been executed: (1) to design and con- 
struct the nuclear propulsion plant, 
awarded by AEC to Babcock & Wilcox; 
and (2) to design the ship itself, 
awarded by the Maritime Administra- 
tion to George G. Sharp, Inc. 

Copies of the Twenty-second Semi- 
annual Report of the Atomic Energy 
Commission (July 1957) can be ob- 
tained from the AEC, Washington, D. C. 


New President for ASME 


A San Francisco engineering execu- 
tive, James N. Landis, is the nominee of 
the American Society of Mechanical En- 
gineers for its 1958 president. Mr. Landis 
is vice-president of the Bechtel Corpora- 
tion, and a past-chairman of the ASME’s 
San Francisco and Metropolitan sections. 
After a letter ballot of the membership, 
he will be installed during the ASME’s 
annual meeting, to be held in New 
York in December. 


New York Has Its First 
Automatic Parking Garage 


A push-button “bird cage” garage with 
a capacity of 255 automobiles, which is 
opening in New York City this Septem- 
ber, will help theater-goers find a place 
to park their cars without missing the 
first-act curtain. The city’s first auto- 
matic parking garage is an eight-story 
$1,000,000 structure on West 45th Street 
between Broadway and Eighth Avenue. 
Built on an 80 x 100-ft site, the rein- 
forced concrete structure has open walls 
on two sides, protected by 1-in. vertical 
and %-in horizontal guard cable assem- 
blies. In addition, each floor is rein- 
forced with welded wire fabric. 

The garage is equipped with an auto- 
matic parking system manufactured by 
Bowser Parking System, Inc. In this 
system, cars are moved horizontally and 
vertically on two elevators hung from 
moving cranes operating from the top of 
a central well. At the proper floor, each 
car can be driven into {ts space without 
having to move previously parked cars. 
Parking time for each car i3 one min- 
ute. 

Gage & Morrison, of New York City, 
were the engineers and parking consult- 
ants in charge of the project. The gen- 
eral contractor was the Balaban-Gordon 
Company, Inc. The wire rope guard ca- 
bles and other wire materials were sup- 
plied by the American Steel and Wire 
Division of the U.S. Steel Corporation. 
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isn’t it? 


REINFORCED CONCRETE MADE IT POSSIBLE 


Commercial Street Bridge 
of reinforced concrete 
carries the Penn-Lincoln 
Parkway East over Nine 
Mile Run just east of the 
Squirrel Hill Tunnel, Pitts- 
burgh, Pennsylvania. 


Owner: State of Pennsylvania. 


Designed by George S. Richardson, 
Pittsburgh, Pennsylvania. 


Built by Dinardo, Inc., 
Pittsburgh, Pennsylvania. 
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YOU CAN DESIGN multiple over- 
passes and bridges with bold, grace- 
ful lines and soaring curves at no 
additional cost because of the flexi- 
bility of reinforced concrete. Other 
advantages of this economical 
method of construction are... 


LABOR AND MATERIALS available 
locally . . . Structures of reinforced 
concrete can save months of delay 
because all necessary materials and 
labor are readily available from 
local sources. 


LOWER IN FIRST COST. . . Time 
and again, comparison cost studies 
have proved the economy of rein- 
forced concrete. 


LOWER MAINTENANCE... no paint- 
ing required. Bridges built with re- 
inforced concrete are rugged... 
highly weather resistant. 


Compare ... you will save 


with REINFORCED CONCRETE 


CONCRETE REINFORCING STEEL INSTITUTE 


38 South Dearborn Street * 


Chicago 3, Illinois 
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Slurry Sealing Restores Airport Runways 


Slurry-sealing with Bitumuls emulsified asphalt has been used to restore 150,000 
sq yd of worn and cracked pavement at Bolling Air Force Base in Washington. 
D. C. First, the pavement was dampened with water and a little emulsified asphalt 
added. A truck-mounted mixer was then operated five minutes to combine 200 
gal of Bitumuls mixing-grade asphalt with five tons of sand and water as necessary 
for a free-flowing slurry. Photo shows a motor grader with Neoprene rubber squegee 
clamped to the moldboard spreading material distributed by the mixer at a rate of 
3 lb per sq yd to fill cracks and leave a thin covering seal. 





R. ROBINSON ROWE, M. ASCE 


“This should be a nice quiet evening,” 
announced Professor Neare at the Octo- 
ber meeting of the Engineers Club. 
“Listen to this note: 

Dear N.G.: 

I’ve gone to the New York Meeting 
of ASCE to hear a paper on Pre- 
stressed Concrete Cylinders, but any- 
way, you forgot to dimension BC in 
the Pinwheel Frame Problem. And 
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anyhow you asked for the change in 
maximum shear, which has to be % 
the tank weight for each case. Answer, 
0.00. 

/s/ Joe Kerr 


and then this one: 


Dear Noah: 

Sorry to miss the meeting, but I 
will be in New York reading a paper 
on Test Cylinders for Prestressed 
Concrete at the Annual Meeting of 
ASCE. My answer to the August prob- 
lem: fixing the pinwheel frame to 
columns reduces mazimum vertical 
shear from 30k to 18k. 

/s/ Calvin Klater 


“Cal’s answer is right, but just for the 
record, who wants to explain how he 
probably derived it?” 

“Just the chance I’ve been waiting for 
for four years,” exclaimed Ken Bridge- 
water. “In Fig. 1, AMBC is one of the 
four equal beams of the frame. Reac- 
tions R between beams at A and B are 
equal and opposite, so the load P at M 
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equals the reaction at C. Location of the 
maximum moment, given as 252, de- 
pends on the unknown dimension BC. 
Letting this be b, either 


Pb = 252 or P(b+ 6) = 504. . . (1) 


“Fixing the beam to the column at 
C introduces a clockwise end moment, 
which changes R, the shear diagram and 
the base of the moment diagram, as 
shown with dashed lines. Maximum mo- 
ment might be at M, B or C, but only 
the latter leads to a solution, giving 
first the equation 


P(b + 6) — 12R = 163 


and from the moment-area method 
equating deflections at A and B, 


2b(P + 21—2R) = 16R—5P_ . . (3) 


“The second option of Eq. 1 combines 
with Eq. 2 to find 12R = 341, but leads 
to imaginary values of P and b. The 
other option leads to the only solution: 
b= 14, P= 18, R — 197/12. Cal’s answer 
will now be evident from the redimen- 
sioned shear and moment diagrams.” 

“Just so, and no questions,” ruled the 
Professor, “because I have to catch a 
plane to that same New York meeting. 
Here’s a new one. 

“A clown at the State Fair had a 25- 
ft 25-lb ladder with rungs every foot. 
Leaning it against a concrete building 
with its heel on concrete pavement 20 
ft away, he started walking up ‘no- 
hands’, reaching the fifth rung before the 
ladder slithered down with a crash. Willie 
kicked the ladder and repeated, with the 
heel only 15 ft from the building, reach- 
ing the ninth rung before the ladder 
slithered to a super-crash. This time 
Willie patted the ladder gently, set it up 
on a 24%:1 slope, kissed the bottom rung 
and started up. How far did he get?” 


[Klaters and Bridgewaters were Sauer 
Doe (Marvin Larson), H. Francis Finch, 
and Ad L. Pate (G. H. Wilsey) Also, 
just, missing last month’s dead line, were 
correct solutions from Karl M. Mac- 
Duffie, Thatohrite (Guy C. Thatcher), 
and Ed. C. Holt Jr. 


A_ 6! |’ 6! 
Tr M B 
































Fig. 1. Fixing Beam AC at C reduces 
its maximum moment from 252 at B to 
163 at C, and shear from 30 in AM to 
18 in BC. 
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BEFORE: Note how corrosive elements in the stream had eaten away the abutments of this old bridge. 


Failing Bridge 
replaced in 


212 days 


AFTER: 
Armco Mutti-PLate Pipe-Arch 


under earth backfill provided 
a quick, durable replacement. 


Armco Pipe-Arch allows wider 
roadway, heavier ioad limit 


The abutments of this bridge in Monroe, Wisconsin, had 
been eaten away by corrosion. Officials decided to replace 
it with an Armco MULTI-PLATE® Pipe-Arch (span 8'-10", 
rise 6-1”). A four man crew assembled the 50-foot-long 
structure on the bank in just 12 hours. One more day was 
required to rip out the old bridge, level the stream bed, posi- 
tion the MULTI-PLATE, and place the backfill. Result: a 
wider, stronger bridge in only 24% days. 

MULTI-PLATE is only one of more than 30 Armco Products 
for drainage and construction. These products can play a 
time-saving, money-saving role in your highway and other 
construction projects. 

Write for details on such Armco Products as MULTI-PLATE, 
Guardrail, Retaining Walls, Sheeting, Piling, Bridge Plank, 
Steel Buildings, and Water Control Gates. Armco Drainage 
& Metal Products, Inc., 5727 Curtis Street, Middletown, 
Ohio. Subsidiary of Armco Steel Corporation. In Canada: 

50-foot long Mutti-PLate structure was assembled write Guelph, Ontario. Export: The Armco International 


by hand beside the stream, then pulled into place. Corporation. 


(—) 
ARMCO Vi CONSTRUCTION PRODUCTS 
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Designed especially for 
highway and airport work— 


it is the fastest, most accurate 


and portable plant of its kind 


@ For the first time a batching plant that 
combines true portability with amazing 
accuracy and ultra high speeds. 

Here’s the cement plant engineered 
specifically for the highway and airport 
builder to deliver specification batches 
as fast as they can be handled—a plant 
that can be erected or dismantled in 
minutes by a skeleton crew, transported 
over existing roadways on standard truck 
equipment. 

The unitized plant is fabricated in 
three easy to handle sections with instan- 
taneous couplings for manual or auto- 
matic installation. The Bin Section (1) 

eooeoooeeeeee® is completely factory assembled in 
capacities from 230 bbl. to 670 bbl. Of all 
welded heavy plate construction (2) the 
design utilizes rugged, wide flange beam 
columns (3). Single or double outlet (4) 
YW e ] t ]/ available for single, dual or twin batchers. 
ze § Column connectors (5) are extra large 
for easy spotting and rapid assembly. 
e Batching or intermediate section (6) 
oO ul t § t a rn d in i comes completely assembled with single, 
dual or twin batchers, fully automatic or 
manual, including the exclusive combina- 
tion gravity and rotary vane cement 
p 0 r t a b le feeder that means much faster charging 
with unmatched precision or the out- 
standing Heltzel tubular cement valve 
c e mm. e n t la n t that can’t freeze-up or jam. 
| * It features the popular ultra-high speed 
Heltzel weighing system (7). Where 
desired a factory assembled platform ex- 
tension (8) with metal decking is avail- 
able. Support section formed of rugged, 
yet easy to handle wide flange beams (9) 
with bracing furnished for drive through 
in either direction. Elevators (not shown) 
are manufactured to move from 150 bbls. 
to 500 bbls. per hour with installations for 
either railroad or cement truck delivery. 


You’ll want to know more about this 
portable plant that works with all the 
speed and accuracy of a modern sta- 
tionary plant. Contact your Heltzel rep- 
resentative or write direct. 





HELTZEL STEEL FORM AND 
IRON COMPANY 


444 THOMAS RD., WARREN, OHIO 
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News of Engineers 


(Continued from page 32) 


G. C. McKinney, civil engineer, and 
Park L. Verner, land surveyor, announce 
the merger of their offices with the 
Hunt Engineering Company and Lorell 
& Sicular, consulting engineers, under 
the firm name McKinney Associates. 
Offices of the new firm will be at 2150 
The Alameda, San Jose, Calif. 


Wayne P. Wallace, former professor 
of civil engineering at Louisiana State 
University, has accepted appointment 
as head of the department of civil engi- 
neering at Southwestern Louisiana In- 
stitute. 


Van Reuth and Weidner, Inc., civil 
engineers & surveyors, announce that 
their office is now located at 411 Tun- 
bridge Road, Baltimore, Md. 





Recently completed modern office building provides expanded space for the John 
W. Cowper Co., Inc., of Buffalo, N. Y. The company, which has constructed over 
$300 million of industrial and commercial buildings in the western New York area, 
was organized in 1915 by the late John W. Cowner, Director of ASCE from 1941 
to 1943. Daniel S. Niederlander, M. ASCE, is president of the firm, and Fred O. 


Francis, M. ASCE, vice-president. 


O. H. Storey Jr. has been appointed 
product manager for gypsum products 
of the Flintkote Company New York, 
N. Y. For the past seven years, Mr. 
Storey has been manager of technical 
services for the Gypsum Association. 
Prior to 1950, he was president and 
general manager of Steel & Roof Struc- 
tures of St. Louis and Memphis. 


Harvey J. Goetz, manager of Dorr- 
Oliver, Ltd. in India, with headquarters 
in Bombay, has been active in the field 
of public health for his firm, which is 
providing equipment for many large 
sewage and water treatment projects 
there. During a jaundice epidemic in 
New Delhi last year, Mr. Goetz worked 
with Dr. B. V. Bhoota in investigating 
its causes. As a result of their findings, 
equipment was furnished for the con- 
struction of a domestic sewage system, 
which is now in operation. 


Alvin G. Viney, Brigadier General, 
commander of the Ist Logistical Com- 
mand, Fort Bragg, N. C., has been 
named deputy chief of engineers for 
military operations, Washington, D. C. 
In his new assignment, General Viney 
succeeds Maj. Gen. C. Rodney Smith 
who has retired from the Army. Prior 
to his appointment as deputy chief of 
engineers, General Smith served as army 
member of the Department of Defense 
Advisory Committe on Professional and 
Technical Compensation. 





DECEASED 


Robert William Baily (M. ’29), age 
72, retired manager of the Baily Vibrator 
Company, Philadelphia, Pa., died re- 
cently, Earlier in his career, Mr. Baily 
was president and manager of the Baily- 
Davis Corporation of the same city. He 
was a graduate of the University of Wis- 
consin. 


Paris Russell Burn, Sr. (M. ’52), age 
60, head of the Las Cruces (N. Mex.) 
firm bearing his name, died on July 28. 
Prior to the formation of the P. R. Burn 
Company, Mr. Burn was partner and 
general manager of Hayner and Burn, 
Engineers and Contractors. A graduate 
of the University of South Carolina, 
Mr. Burn was engaged in design and 
construction work throughout his career. 


Harold P. Burrell (M. '43), age 74, 
New York district manager for the C. 
L. Guild Construction Company of 
Providence, R. I., died at his home in 
Darien, Conn., on September 1. Prior to 
his association with the firm, he was a 
special consultant for the Franki Foun- 
dation Company of New York. For 16 
years he was chief engineer for the 


118 (Vol. p. 764) 


Western Foundation Company of New 
York. Mr. Burrell, well known in the 
construction industry in both the United 
States and Canada, designed the founda- 
tion for the Jefferson Memorial at Wash- 
ington, D. C. He received his engineer- 
ing degree from L’Ecole Polytechnique, 
in Zurich, Switzerland. 


Glen C. Cook (A.M. 44), age 53, 
superintendent of the Ready Mixed 
Concrete Plant of the American Build- 
ers Supply Company, Louisville, Ky., 
died recently. Mr. Cook completed his 
undergraduate work at the University 
of Kentucky, receiving his BS.C.E. de- 
gree in 1929 and his C.E. in 1943. 


George R. Cooke (A.M. '08), age 77, 
president of the Cooke Contracting 
Company of Detroit, Mich., died re- 
cently. Mr. Cooke was educated at Mas- 
sachusetts Institute of Technology, and 
had a long career in construction engi- 
neering. 


Arthur M. Field (M. '39), age 66, chief 
engineer of the Charleston (S. C.) De- 
velopment Board since 1945, died in a 
Charleston hospital on August 2. As the 
board’s top engineer, Mr. Field was re- 
sponsible for attracting a number of 
industries to the Charleston area. He 
conceived the idea of the Bushy Park 


industrial water project, which provides 
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fresh water for Charleston industry. Mr. 
Field went to Charleston from Memphis, 
where he had been industrial engineer 
with the Memphis Chamber of :Com- 
merce. He was graduated from Cornell 
University in 1914. 


Reamy Curtis Fitch (A.M. ’39), age 
54, head of Reamy C. Fitch and Associ- 
ates, consulting engineers of Phoenix, 
Ariz., died on July 8. Mr. Fitch was 
widely known for his work in the water 
works and sewerage field, and at the 
time of his death, was engaged in de- 
veloping a Sanitary Sewer System for 
Scottsdale, Ariz. At one time he was in 
the engineering division of the Arizona 
State Health Department. Early in his 
career, he was a mechanical engineer at 
the Phoenix Alcoa plant and consultant 
for the Reynolds Metals Company. Mr. 
Fitch was a graduate of Kansas Uni- 
versity. 


Neal Hanson (A.M. ’17), age 73, con- 
struction engineer of Cimarron, N. Mex., 
died on July 29. Until his death, and for 
the past 37 years, Mr. Hanson had been 
a partner in the Solvangen Company of 
Cimarron. He was also engineer-in- 
charge of the Eagles Nest Irrigation 
Project and president of the Springer 
Ditch Company of Springer, N. Mex. 
Mr. Hanson was born and educated in 
Denmark. In his early career here he did 
railroad work. 

(Continued on page 120) 
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only HY-Q sluice gates 
seat flush with channel bottom! 


The unique Rodney Hunt HY-Q® Sluice Gate 
incorporates a heavy strip of tough, resilient ma- 
terial in the bottom of the gate disc which makes 
a tight seal against a sill flush with the channel 
bottom. Silt and debris wash clear each time the 
gate is opened; cannot pile up and interfere with 
operation. 

HY-Q sluice gates assure maximum clear open- 
ing and greatest possible flow; reduce turbulence 
to a minimum. Improved flow means substantial 
economies... smaller gate size, narrower channel 


and lower channel walls. Because HY-Q gates seat 
at the lowest level of the channel, there is maximum 
hydraulic gradient. 16 Rodney Hunt sluice gates 
are used in this modern sewage treatment plant — 
Beaumont, Texas — pictured above. 

Rodney Hunt HY-Q Sluice Gates with flush 
bottom closure are designed to give water control 
engineers and contractors far greater design flexi- 
bility in dams, water filtration, sewage, power 
plants, flood and irrigation projects. For further 
information write for Catalog No. 75. 





RODNEY HUNT MACHINE CO. 


Water Control Equipment Division 
86 Lake Street, Orange, Massachusetts, U.S.A. 








SERVING WATER CONTROL ENGINEERS WITH SLUICE GATES AND ENGINEERING 
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Deceased 
Continued from page 118) 


George F. Harley (M. ’42), age 81, re- 
tired construction engineer, died in Kerr- 
ille, Texas, on June 22. Prior to his re- 
tirement, Mr. Harley was with the Fed- 
eral Works Agency at Fort Worth. For 
many years, he was superintendent of 
construction for Stone & Webster En- 
gineers, working in Georgia, Illinois and 
Massachusetts. 


Charles S. Hill (M. '50), age 52, bridge 
engineer for Michael Baker Inc., at 
Jackson, Miss., died on June 13. In 1934 
Mr. Hill was appointed bridge engineer 








for the Mississippi State Highway De- 
partment; he was then the youngest 
state bridge engineer in the country. Mr. 
Hill remained with the state until 1951, 
when he became resident bridge engineer 
for Hazelet and Erdal. In 1950 Mr. Hill 
was honored by the American Institute 
of Steel Construction for his bridge de- 
sign work. He was a graduate of Mis- 
sissippi State College. 


Chi Yeun Hou (M. ’34), age 60, com- 
missioner of the Department of Com- 
munications of the Taiwan Provincial 
Government, Taipeh, Formosa, died on 
August 19. Prior to his work in Formosa, 
Mr. Hou had been director of the Che- 


here’s how to save % 


TIME and 
MONEY 


on prestressing —_ 





Fast delivery of prestressing material and equipment from Inter- 
continental Equipment Co., Inc. means profits for you at the job 
site or in the pre-casting plant. Save time and money by pur- 
chasing from a single supplier on both pre- and post-tensioned 
jobs—jobs that call for any or all of the following: stressing and 


grouting equipment, 
steel forms. 


anchorage devices, 


custom vibrators, and 


Learn more today how our complete line of prestressing prod- 
ucts helps you control schedules—how our top-quality products 
are competitively priced, royalty - free. For a free copy of our 
products catalogue, just write, wire or telephone: 


INTERCONTINENTAL EQUIPMENT C0., INC. 


Prestressed Concrete Division 
120 Broadway, New York 5, N. Y. 


Member Prestressed Concrete institute 
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kiang—Kiangsi Railway in Hangchow, 
China; director and chief engineer of 
the Human Kiveichow Railway in Siang- 
tan; and associate managing director 
and associate engineer-in-chief for the 
Chekiang-Kiangsi Railway in Hangchow. 
Mr. Hou received a degree from Tang- 
shan Engineering College, and an M.C.E 


from Cornell University 


Irving V. A. Huie (M. ’21), age 68, 
former ASCE Director and president of 
the New York City Board of Water 
Supply, died at his home in Douglaston 
(N. Y.) on August 
30. An engineer 
whose special inter- 
ests were bridge and 
subway construction, 
Mr. Huie had a long 
record of public 
service dating back 
to 1918 when he 
entered state em- 
ploy as a second dep- 
uty highway com- 
missioner. After a 
brief period in that 
capacity, Mr. Huie engaged in a private 
practice, and later became associated 
with the firm of Madigan and Hyland. 
Mr. Huie was appointed first chief engi- 
neer of the Department of Public Works 
in 1937 by Mayor La Guardia, and was 
later named commissioner of the depart- 
ment. In 1947 Mr. Huie accepted a life- 
time post on the Board of Water Supply 
and was named president of that agency 
shortly thereafter. 


I. V. A. Huie 


Thomas M. Jasper (M. ’22), age 74, 
consulting engineer for the A. O. Smith 
Corporation, Milwaukee, Wis., died at 
his home there on August 3. With the 
firm since 1926, Mr. Jasper was a re- 
search consultant at the time of his 
death. He was the author of many tech- 
nical articles, and frequently lectured 
before engineering groups. Early in his 
career, he taught at the University of 
Wisconsin and at the University of II- 
linois, from which he received his en- 
gineering degrees. 


Ibrahim Dahoud Khalaf (J.M. ’54), 
age 27, died recently in an accident in 
Amman, Jordan, where he made his 
home. Mr. Khalaf was graduated from 
Michigan State College in 1954. While in 
this country, he was an engineer in the 
Ann Arbor (Mich.) Department of Pub- 
lic Works. 


James L. Lytel (M. 717), age 85, re- 
tired civil engineer, died at his home in 
Chula Vista, Calif., on August 16. Prior 
to his retirement, Mr. Lytel was project 
engineer on the Lower Rio Grand 
Flood Control Project, with headquar- 
ters in San Benito, Tex. Earlier he 
served as manager of Dwight P. Robin- 
son & Co., De La Argentina, and as 
superintendent for the U.S. Reclamation 
Service at Yakima, Wash.’ 

(Continued on page 122 
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COVERED GLASS RETICLE 
Cross and Stadia or other 
patterns on glass —Covered 
for protection and easy 
cleaning 


MULTI-GROOVE AXLE 

AND BEARING prevent 

side play of telescope — 
structurally brace upper 
standards— keep out dust — 
retain lubricants— long-wear- 
ing — simple friction adjustment 


Tangent screws impinge on 
AGATE BEARINGS giving 
smooth operation 


COMPASS NEEDLE cobalt 
steel —square end —high 
retentivity— great directive 
force 


TAPERED BRONZE 
CENTERS —spindle, socke' 
and shell— hand lapped— 


precisely concentric 


NON-METALLIC HEADS for 
leveling, tangent, clamp and 
pinion screws and eyepiece 
cap (for comfort in extreme 
weather) 


» SUPERIOR OPTICS made 


in. Gurley’s own optical 


department to precise 
- standards— coated for 


increased light transmission 


REVERSION TELESCOPE 

LEVEL —valuable when using 
transit as a level— easily read 
—rapidly, accurately checked 


LEAF-TYPE TANGENT 
SPRINGS smooth acting— 
unaffected by dust and dirt 


INTEGRAL PLATE AND 
STANDARDS structurally 
strong and rigid— no screws 
to loosen 


PLATE LEVELS with 
simplified adjustment 


FORGED LIMB AND 
VERTICAL CIRCLE—high- 
density aluminum alloy 
forging— extremely strong 
and rigid— graduations on 
grained surface which will 
not tarnish 


PATENTED ENCLOSED 
LEVELING SCREWS 
Replaceable unit— screw 
and bushing 


STANDARD 3hin.-8 thread 
bottom plate and tripod head 


EXTRA RIGID TRIPOD LEGS 


The Gurley Precise Transit W.& L. E. Gurley, Troy, N. Y. 
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Deceased 


om 
Y* Lubrite “> 
Y 


John Parsons Newton (A.M. ’10), age 


SELF-l OBRICA TING SECURITY 78, senior civil engineer with the New 
York State Department of Public Works, 
died recently at his home at Selkirk, 


SPECIFIED FOR BRIDGES ON THE N. Y. Mr. Newton had served the state 


since 1905, first as engineer on construc- 
BOSTON CIRCUMFERENTIAL HIGHWAY tion of the Barge Canal at Fort Miller, 


ONE OF MASSACHUSETTS’ MOST UP-TO-DATE, LIMITED ACCESS SUPER HIGHWAYS and later in the Bureau of Hydraulics. 
Through the years, Mr. Newton’s princi- 


pal activity was in connection with hy- 
draulic problems coming before the State 
Department of Public Works. On many 
occasions, he was loaned to other states 
as a consultant. Mr. Newton was a grad- 
uate of Rensselaer Polytechnic Institute. 


Harry G. Porter (A.M. ’12), age 80, 
Route I28 ; C retired civil engineer, died recently at his 
home in Yonkers, N. Y. For some years, 
Mr. Porter was an assistant engineer 
with Hazen, Whipple and Fuller of New 
York City. He retired in 1933. Mr. 
Porter was a graduate of Dartmouth 
College. 





James B. Reill (A.M. '40), age 53, 
design engineer for the Belmont Iron 
Works, Philadelphia, Pa., died on July 
3. Before his association with the com- 
pany, Mr. Reill had been assistant naval 
structural architect for the U.S. Navy 
at the Philadelphia Navy Yard, and had 
served Bethlehem Steel as structural de- 
signer in the fabricated steel department. 


Marion Drake Ross (M. 31), age 73, 
engineer and executive secretary of the 
Plantmix Asphalt Industry of Kentucky, 
Inc., died in Frankfort, Ky., on August 
17. Prior to his association with the firm, 
Mr. Ross had served as district engineer 
for the State Highway Department, a 
position he had held for twenty years. 
He had also worked asengineer-salesman 
for the Pollack Steel Company of Cin- 
cinnati, Ohio. 














SOLE PLATE SOLE PLATE 

















LUBRITED LUBRITED / \ 
wont SURFACE ene — SURFACES \ J — =. ee ore ba 
faa Or. aD . age 32, a civil engineer with Albrigh 
SEE Fae Vier Bae e* ee a Friel, Inc., of Philadelphia, Pa., died 
p ; there on August 25. Mr. Savage was a 
Lubrite offers many distinct advantages to any bridge, overpass, — > the er a een —. 
building, or other construction where the problems of expansion, fs a the U jonieiiie of teaaisheade the 
contraction and/or rotation of a structural member are factors in ki ve - oa ofr tea ya 
the design. Specifically, Lubrite offers simplified design, low Philadel hia ‘ ; i : 

known co-efficient of friction, reduction in construction costs and the ; asin’ 

virtual elimination of maintenance in bearing assemblies. Lubrite’s 

fifty years of successes in all types of installations are your Clifford Sh k M. ’22) 73 
iffor oemaker (M. , age 73, 


assurance of better results and longer life. * 
retired division engineer for the U.S. 
Send for this free 20-page Lubrite Manual No. 55 — it Bureau of Public Roads at Kansas City, 


contains complete information, technical data and specifica- Mo., died recently. Mr. Shoemaker 
tions about Lubrite Self-Lubricating Expansion Plates and ao served the Bureau of Public Roads in 
Bushings. Write today! various capacities and sections of the 

country from 1918 until his retirement. 


LUBRITE DIVISIONW _ Exe received his CE. from Ohio State 
University and an LL.B. from the Col- 
MERRIMA N BROS. ’ INC. lege of Law in Washington, D.C. 


193 AMORY STREET, BOSTON 30, MASS (Continued on page 126) 
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Fa HERE'S ASSURANCE 


that your concrete pipe 
is the strongest possible! 
OY a 


Aw CONCRETE PIPE that is rein- 
forced with welded wire fabric is 
going to be stronger, more perma- 
nent, and easier to maintain than 
non-reinforced pipe. 

BuT TO BE SURE of the maximum 
possible benefits from reinforcement, 
see that your pipe is reinforced with 
USS AMERICAN WELDED WIRE 
Fasric. American Welded Wire 
Fabric is precision-made from qual- 
ity cold-drawn steel wires. The qual- 
ity of the steel . . . the dependability 
of the welds . . . the accuracy of wire 
spacing are all closely controlled to 
assure you of top performance. 

You can get USS American 
Welded Wire Fabric in the right size 
and style for any type of sewer or 
culvert. It comes in circumferential 
wire sizes up to 14” at 2”, 3”, and 4” 
on centers. Write or call for complete 
information. 


REMEMBER, IT PAYS TO ASK 


AMERICAN STEEL & WIRE DIVISION 


United States Steel 
General Offices: Cleveland, Ohio 


Columbia-Geneva Steel Division, 
San Francisco, Pacific Coast Distributors 


Tennessee Coal & Iron Division, 
Fairfield, Ala., Southern Distributors 


United States Steel Export Company, New York 
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Now you,.can E23 why only 
eads & pencils give you perfect 


CLAY LIKE THIS MAKES THIS LEAD STRUCTURE 


100% “ELECTRONIC” GRAPHITE ~ SUPERFINE CLAY MAKES THIS LEAD STRUCTURE 


YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 


PROVEN GRADING -17 different formulae make sure you get exactly the line you expect— 
from every pencil, every time. 


PROVEN DURABILITY — Because compact lead structure gives off no chunks of useless “dust” 
to blow away, Turquoise wears down more slowly. 


PROVEN NEEDLE-POINT STRENGTH —as electron photomicrograph shows, Turquoise lead struc- 
ture is finer—and therefore stronger. It holds a needle point under 
drawing pressures for long lines of unchanging width. 


EAGLE PENCIL COMPANY + NEW YORK + LONDON + TORONTO + MEXICO « SYDNEY + BOGOTA 
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between Eagle’s ‘Electronic’ Tur 
quoise lead and the lead in the usual 
quality drafting pencil. 


& 
? THIS ELECTRON MICROSCOPE TAKES PERFECT 
PICTURES 7,500 TIMES ACTUAL SIZE— 
a, lets you see the startling difference 


Photographs courtesy of 
Ladd Research Industries, Inc. 


Relatively large, irregular particles 

of graphite make a rough-edged line 
with gaps that permit the passage of 
light. Prints will be inferior. 


..»- AND MARKS LIKE THIS 


Tiny, more uniform particles deposit 

as a Clean-edged, solid opaque line that 
blocks the light and reproduces 

to perfection. 


WRITE FOR FREE SAMPLE DEMONSTRATION KIT 


..- AND MARKS LIKE THIS {including Turquoise wood pencil, Turquoise lead, and 
ee Turquoise “skeleton” lead) naming this magazine. Eagle 


Pencil Company, 703 East 13th Street, New York, N. Y. 


ae NC) Ge 4.) @ 16 1@) by 


@ TURQUOISE DRAWING PENCILS: *'"'Electronic”’ graphite. 17 grades, 6B through 9H. 


eTURQUOISE “~~ 
CLEANTEX 
ERASER: 


Super-soft, 
non-abrasive =S_~—~SO 
rubber. “S 


@ TURQUOISE DRAWING LEADS: 
Fit any standard lead holder. Grades 5B through 9H. 


TURQUOISE 
DRAWING| 





@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead. 
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Deceased 
g () W at () S l| : (Continued from page 122) 
Perry Thomas Simons (M. ’21), age 


79, retired assistant engineer for the Mis- 
souri Pacific Railroad, St. Louis, Mo., 


died on June 27. Early in his career Mr. 
Simons was with the Chicago, Peoria and 
St. Louis Railroad at Edwardsville, IIl., 


and the Missouri Pacific Railroad. After 
a ten-year interval, which he spent as 
engineer on drainage and flood control 
with the U.S. Department of Agricul- 
ture, Mr. Simons returned to the Mis- 
souri Pacific Railroad as assistant engi- 
neer. He was a graduate of Purdue Uni- 
versity. 
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Raghbir Sardar Singh (M. ’49), age 63, 
retired civil engineer, died recently at 
his home in New Delhi, India. Prior to 
his retirement Mr. Singh was secretary 
and chief engineer for the Public Works 
Department of Patiala and the East 
Punjab States Union. 
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Arthur R. Smith (M. 735), age 66, 
former chief of the construction equip- 
ment section of the Engineering Re- 
search and Development Division, Office 
of the Chief of Engineers, U.S. Army, 
Washington, D. C., died recently. His 
home was at Hamden, Conn. Mr. Smith 
had been assistant engineer for the In- 
diana State Highway Commission and 

a . development engineer for the Moulding- 
| | Brownell Corp. of Chicago. He had a 
Ph.D. from the Sheffield Scientific School 
at Yale University. 




















oO] & 
ALL FUQGME wi 








A 




























































































: : a Charles Underhill Stepath (M. ’23), 
Flow charts directly readable in million gallons per day age 80, retired assistant ae engineer of 
or gallons r min Vv i iz ‘ Springfield, Mass., died on May 24 at his 
g pe inute over various sizes of Parshall home in Van Wert, Ohio. Mr. Stepath 
flumes. The same recorder can also be used with charts had been a general consultant, civil en- 
- : ; gineer for the Fred T. Ley Company 
reading in feet and hundredths to record head or surface of Gedediead. add Gs eee 
fluctuations in lakes, streams and wells. Priced from for the Portland Cement Association, 
9 : aa also in Springfield. Mr. Stepath com- 
$132. Write for free Bulletin 24. pleted his undergraduate and graduate 
work at Manhattan College. 


The planning and efficient operation of any project which 1n- 
volves measurement of flowing liquids is based on flow data Philip F. Stephens (A.M. ’16), age 75, 
which can be obtained with STEVENS Water Level Recorders. retired engineer for the Monroe County 
STEVENS instruments are at work compiling data on hydro- (N. Y.) Division of Regional Planning 
electric and flood control projects and in water works, sewage and the Geodetic Local Control Survey, 
disposal plants, irrigation and industrial installations in all died on August 31. Earlier in his career, 
parts of the world. Mr. Stephens had served the Monroe 
County Department of Public Works, 

Experienced technical staff avail- and had worked for the Rochester Gas 
able for consultation on any liquid & Electric Corp., the Stone & Webster 
measurement installation. Write, ‘ invaluable for your Engineering Corp., of Boston, and the 
giving description of project, and ss reference file W. S. Bastow Company. He was a 
scope of data desired. RAR 144 pages of technical dato on recorder former president of the —— Pr 
; mam «installations, plus a wealth of hydraulic tion. Mr. Stephens was a graduate o 

® tables and conversion tables. $1.00 each. eemeningr Polytechnic Institute. 


LEUPOLD & STEVENS , te COD’s.) 


LEUPOLD & STEVENS INSTRUMENTS, INC. 

INSTRUMENTS, INC. 4445 N. E. Glisan St., Portland 13, Oregon 
4445 N. E. Glisan Street + eat he ae Se William James Van London (M. ’53), 
Portland 13, Oregen ; | age 64, president and manager of the 

. Nome Vlando Mining Company of Houston, 

Specialists in Hydrologic Address Texas, died recently in an auto acci- 
Pras Seg " icalalies dent in Utah. In 1955 Mr. Van London 
Half a Century —- - -—___-+— . (Continued on page 128) 
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They beat the schedule and reduced the cost — 


thanks to 


STANG 
WELLPOINTS 


“Build seven bridge piers, base them 1814 feet below 
a wet, sandy riverbed, at an elevation of 3500 feet... 
and do it in a hurry!” Such was the order confronting 
contractor Gordon H. Ball during construction of a 
new section of U. S. Highway 66 near Victorville, 
California, for the State of California. 

Aware of the difficulties involved with a project of 
this type, general superintendent W. W. Haapala and 
job superintendent Joe Farrell immediately called on 
the John W. Stang Corporation. 

Acting promptly upon the STANG recommendation, 
a system of STANG wellpoints was engineered and 
installed. At an elevation of 3500 feet, the single-stage 
STANG system achieved a drawdown of 18% feet and 
completely dewatered the area to be excavated. This 
speedy dewatering, done at a much lower cost than by 
other methods, allowed project completion ahead of 
schedule and at a profit! 

‘ The STANG organization is ready and able, day or 
P — oer WRITE FOR night, to render your water handling problems in the 
in its place BULLETIN 100 same time-and-money-saving way. Give them a call! 


JoHNW. SLANG corporation 


Engineers and Manufacturers of Dewatering Equipment, Wellpoint and Pumping Systems 
Dewatering Planning — Equipment — Service 





! 
++ anyplace! BELL, CALIFORNIA OMAHA, NEBRASKA TACOMA, WASHINGTON TULSA, OKLAHOMA 


8221 Atlantic Avenue 2123 South 56th Street 2339 Lincoln Avenue 4026 South Urbana Street 
573 Telephone: LUdlow 2-7421 Telephone: Walnut 7796 Telephone: Fulton 3-3438 Telephone: Riverside 2-6929 
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MARS outstanding design SERIES 


e 


ee: Me ee 


= we ee 


Saucer secret’? 


Whose incredible design is the flying saucer? 

These flying objects (unidentified, of course) 
maneuver at high speed, with human-crushing sud 
denness. Their unearthly behavior poses a perplexing 
problem to imaginative designers: how might man 
survive in them? 

John C. Fischer, Jr. approached the problem with 
this circular aircraft and its unique control system, 
U.S. Pat. #2,772,057. 

This “‘saucer’s secret’ is a rotatably adjustable 
shell (upper) and a pilot’s compartment which pre- 
rotates toward the direction to be flown. The func- 
tional design “humanizes”’ saucers because the rotating 
provisions distribute g-forces laterally on the pilot, 
minimizing blackouts. 

No one can be sure which of today’s new ideas 
will become reality tomorrow. But it will be important 
then, as it is now, to use the best of tools when pencil 
and paper translate an idea into a project. And then, 
as now, there will be no finer tool than Mars —from 
sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
l'radition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket 
Technico for field use; the efficient Mars lead sharp 
ener and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and —last but not 
least —the Mars-Lumochrom, the new colored drafting 
pencil which offers revolutionary drafting advantages 
Che fact that it blueprints perfectly is just onc of its 
many important features. 


The 2886 Mors-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
lumochrom colored drafting pencil, 24 colors. 





TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 


JS. 











at all good engineering and drawing material suppliers 


(Vol. p. 774) 


-LUMOGRAPH [30 Germany 


2H | 2886 € J.S.STAEDTLER D240 MARS 


2H 
7 ee 





[8 Germany 


MARS -LUMOCHROM 


LER Ds 


2618 € v.S.STAEDT 
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Deceased 
(Continued from page 126) 


retired from state service after 32 years 
in various capacities. Mr. Van London 
was engineer-manager of the Texas 
Highway Department and is credited 
with the planning and design of the net- 
work of freeways for metropolitan Hous- 
ton. 


Harry B. Walker (M. ’21), age 73, pro- 


|. fessor emeritus of the University of Cal- 


ifornia, died at his home in Davis, Calif., 
on July 27. Dr. Walker was on the 
University of California staff from 1928 
to 1951, and chairman of the department 
of agricultural engineering for nineteen 
of those years. Prior to his work there, 
Dr. Walker served Kansas State Col- 
lege, first as extension engineer in irri- 
gation and drainage, and later as chair- 
man of the department of agricultural 
engineering. Dr. Walker was the author 
of a number of technical articles. 





Positions Announced 





The City of San Diego. Announcement is 
made of an opening for an Urban Renewal Co- 
ordinator. The salary range is $713 to $866 a 
month. Applicants must be U. S. citizens, be- 
tween the ages of 21 and 52. They must possess 
experience and training equivalent to graduation 
from college with major work in urban planning, 
public administration, civil engineering or a re- 
lated field, and five years of experience in urban 
planning, renewal programs or general public 
administration (at least three of them in a 
responsible administrative capacity). Each ap- 
plicant must submit an official application blank 
and resumé of his training and experience (2,000- 
word maximum) to City Service, Room 453 
Civie Center, San Diego 1, Calif. 


U.S. Coast Guard. The 83rd District has 
vacancies for three Civil Engineers with head - 
quarters in New York City. Civil Engineer, GS- 
12, for work as a supervisory engineer responsible 
for assisting in the over-all administration of 
the civil engineering program for the Coast 
Guard in this area. The salary range is $7,570 
$9,200 per annum. Two Civil Engineers, GS-11, 
for designing construction work and maintenance 
planning of existing Coast Guard shore facilities. 
The salary range is $7,035—$8,180 per annum 
Information from the Civilian Personnel Section, 
Room 624, Customhouse, New York, N. Y. 


Washington State Health Department. There 
are openings for three Public Health Engineers, 
and one senior Public Health Engineer. Appli- 
cations for Public Health Engineer will be 
accepted from persons with a bachelor’s degree 
in civil engineering and at least one year of 
professional engineering experience to start as 
engineer-in-training. The salary range is $451 
$537 per month. A Senior Public Health Engineer 
is wanted to conduct engineering and sanitation 
field surveys and investigations and assist the 
head of the Sanitary Engineering Section in 
planning, promoting and supervising sanitary 
engineering programs. Applicants must have been 
graduated from an accredited four-year college 
with a major in chemical, civil or sanitary en- 
gineering, and must have one year of graduate 
study in civil, sanitary or public health engineer- 
ing and three years of engineering experience 
including two years of public health or sanitary 
engineering. No examination is required. Until 
further notice applications will be accepted by 
the Washington State Personnel Board, Head- 
quarters at 212 General Administration Building, 
Olympia, Wash., or Branch Office, 317 Smith 
Tower, Seattle 4, Wash. 
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reduce forming 


PANELS 


Whether you’re bidding on a sewage treatment plant, 
industrial building, highway bridges, overpasses or abut- 
ments, heavy foundations, circular tanks or a warehouse, 
UNI-FORM Panels will give you the lowest all around 
forming costs. 


Why? UNI-FORM Panels can be erected faster, 
using less labor and material because the three basic 
elements of the UNI-FORM System—Panel, Tie and Tie 
Key provide simple mechanical assembly into any type 
of form. Unique system of attaching the minimum align- 
ing lumber required reduces labor by 50% .. . pre- 
engineered techniques for handling pilasters, corners, 
stepped footings, columns, battered walls assure fast job 
progress. 





simple 
elements 
in 
UNI-FORM TIE UNI-FORM UNI . FORM 


for any Tie Key 


wall width SATIS) 


Steel framed, plywood 
faced UNI-FORM Panel 


INTERESTED? Get the catalog and complete de- 
tails on the UNI-FORM System today. Send us a set 
of plans for our recommendations. You will be money 
ahead, and there’s no obligation. 


Sewage 
Treatment 
Plant “Y” Walls 


Circular Walls 


Heavy Industrial Foundations 


UNIVERSAL FORM CLAMP CO. 


Concrete Form Specialists Since 19 
1238 N. KOSTNER * CHICAGO mene ILLINOIS 
Branch Offices and Warehouses: 


SAN LEANDRO, CAL. CLEVELAND, OHIO LOS ANGELES, CAL. 


2051-9 Williams Street 24901 Lakeland Blvd. 13210 So. Figueroa Ave. 


Lockhaven 2-2051 Redwood 2-8900 Axminster 2-0231 
Enterprise 1-0132 
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BALTIMORE, MD. 


1020 N. Kresson St. 


Dickens 2-0240 


HOUSTON, TEX. 


2314 Preston Ave. 


Capital 7-9204 


ATLANTA, GEORGIA 


1401 Howell Mill Rd., N.W. 
TRinity 6-8126 





: 
NEW TYPE 
PLANIMETER 


SETS TO ZERO 
AUTOMATICALLY 


e Finest, high-precision instrument is un- 
surpassed for accuracy. 


© Has optical tracing-lens, instead of point, 
dust-tight carriage, all latest features— 
yet costs no more. 


Speedier, more alee: 


convenient! Just 
touch button — 
flicks to zero 
automatically. 


Mail this coupon for details 
Dealer inquiries invited 


¥ 


| instrument Corp. of America 
45-22 Pearson St., Long Island City 1, N. Y. 


Please send me Booklet D 

with information on Fennel’s . . . 
| (1 Complete line of Planimeters 

C] Transits, Levels, Theodolites 

(J Architects’ and Engineers’ Drawing 
| Instruments 
| NAME 


i ADDRESS 
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New Publications 





Underground corrosion ... A final report on 
the studies of underground corrosion conducted 
by the National Bureau of Standards over a 45- 
year period has been released. Results of the field 
and laboratory investigations of this serious 
engineering and economic problem are presented 
in the 227-page illustrated publication. Copies, 
priced at $3.00 each, may be ordered from the 
Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D. C. 


Waterways Experiment Station . . . Issuance of 
four new publications detailing recent hydraulics 
and soil compaction investigations of the Corps 
of Engineers is announced by the Waterways 
Experiment Station. The new Technical Memo- 
randa are identified as No. 2-337, which de- 
scribes a Delaware River model study, hydraulic 
and salinity verification; No. 2-428, dealing with 
entrances to conduits of rectangular cross-sec- 
tion; No. 2-429, reporting a model investigation 
of hydraulic capacity of meandering channels 
in straight floodways; and No. 3-271, which 
reports the compaction effect of tire pressure 
and number of coverages of rubber-tired rollers 
and foot-contact pressure of sheepsfoot rollers. 
All sell for $1.00 except for No. 3-271, which is 
75 cents, Checks should be made payable to the 
Treasurer of the United States and sent to the 
Director of the Waterways Experiment Station, 
P.O. Box 631, Vicksburg, Miss. 


Winter concreting . . . Publication of a revised 
American Concrete Institute Standard, “‘Recom- 
mended Practice for Winter Concreting,” is an- 
nounced by the American Concrete Institute. The 
standard incorporates several changes from the 
last editions, Air-entrained concrete and addition 
of 1 percent of calcium chloride are recommended 
for use in cold weather, as they permit a reduc- 
tion in the time newly placed concrete must be 
protected. The standard covers the use of accel- 
erators and anti-freezes; heating of materials; 
preparation of subgrade; protective coverings 
and enclosures; curing; and form removal. Cop- 
ies are 75 cents each (50 cents to ACI members), 
and may be obtained from the American Con- 
crete Institute, 18263 West McNichols Road, De- 
troit 19, Mich, 


Timber design . . . To save engineers, architects, 
and builders many of the time-consuming opera- 
tions previously necessary in designing structural 
wood members, the National Lumber Manufac- 
turers Association has issued a revised edition of 
“Wood Structural Design Data.”’ The new edi- 
tion includes 362 pages of design information and 
safe load tables for wood beams, columns, plank 
and laminated floors and roof decks, and stud 
walls, It is designed for use with local building 
codes or the National Design Specification for 
Stress-Grade Lumber and Its Fastenings, another 
of the association’s standard publications. Both 
publications are available from the National 
Lumber Manufacturers Association, 1319 18th 
Street, N.W., Washington 6, D. C. The revised 
volume is $4.00 a copy, and the specification 50 
cents. 


Water supply and sanitation . . . Problems of 
water supply and sanitation encountered at ad- 
vanced military bases are discussed by military 
and civilian experts in a 418-page Navy volume 
available to industry through the Office of Tech- 
nical Services, U. S. Department of Commerce, 
Washington 25, D. C. Interest is primarily fo- 
cused on the standardization of equipment com- 
ponents, the coagulation problem in pretreatment 
of water, sewage disposal in Arctic regions, and 
the serious difficulties caused by sealing in dis- 
tillation equipment, The book sells for $7.00. 


Airport financing . . . Free copies of Research 
Report No. 24 of the University of California 
Institute of Transportation and Traffic Engineer- 
ing (Berkeley 4, Calif.) are available upon appli- 
cation to the Institute. Richard Zettel and Rob- 
ert Horonjeff, A.M. ASCE, are authors of the 
60-page publication, which is entitled ‘“‘The Prac- 
tice and Theory of Airport Financing Based on 
a Survey of California Airports.” 
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Employee appraisal . . . ‘‘What the Supervisor 
Should Know and Do” is the title of a 16-page 
leaflet devoted to employee appraisal. Waldo E. 
Fisher, professor of industrial relations at the 
Wharton School of Finance and Commerce, is the 
author. The bulletin, which is identified as Num- 
ber 27, may be ordered from the Bookstore, Cal- 
ifornia Institute of Technology, Pasadena, Calif. 
The price is $1.00. 


Air pollution ... The urgent problem of air 
pollution has prompted a good deal of thought 
and study on both local and federal levels. 
Four new bulletins on the subject have just been 
made available. “Air Pollution in Connecticut” 
is a joint report by the Connecticut Department 
of Health and the U.S. Department of Health, 
Education and Welfare. Copies may be obtained 
without charge from the Community Air Pol!u- 
tion Program, Robert A. Taft Engineering Cen- 
ter, 4676 Columbia Parkway, Cincinnati 26, Ohio. 
The Proceedings of the Cleaner Air for Urban 
Areas Symposium are now offered by the Frank- 
lin Institute (Philadelphia 3, Pa.) at $3.00 each. 
The results of a “Study of Atmospheric Emis- 
sions from Oil Refineries” have just been released 
by the Los Angeles Air Pollution Control Dis- 
trict. A limited number of copies is available 
from Carl V. Kanter, Los Angeles County Air 
Pollution Control District, 434 South San Pedro 
Street, Los Angeles 13, Calif. In summation of 
the work being done on air pollution, the U.S. 
Department of Health, Education and Welfare 
and the Air Pollution Control Association have 
published a “Directory of Governmental Air 
Pollution Agencies”. For information write Rob- 
ert A. Taft Sanitary Engineering Center, or the 
Air Pollution Control Association, 4400 Fifth 
Avenue, Pittsburgh 13, Pa. 


Concrete masonry units . . . “Effects of Varia- 
tions in Curing and Drying on the Physical 
Properties of Concrete Masonry Units’’ is a new 
report of the Portland Cement Association. The 
authors, W. H. Kuenning and C. C. Carlson, 
present the results of a comprehensive program 
of tests. Inquiries should be addressed to the 
Portland Cement Association, 33 West Grand 
Avenue, Chicago 10, IIL 


Nail research ... E. George Stern, research 
professor at Virginia Polytechnic Institute, has 
added two new pamphlets to his growing list of 
publications in the field of nail research: ‘‘Wood, 
Plywood or Steel Gusset Plates for Nailed 
Trussed Rafters” and ‘‘Holding Power of Large 
Nails and Spikes in Dry Southern Pine”. In- 
formation from Professor Stern at Virginia 
Polytechnic Institute, Wood Research Labora- 
tory, Blackburg, Va. 


Atomic energy ... The Johns Hopkins Press 
has announced the publication of “Atomic Energy 
Applications with Reference to Underdeveloped 
Countries”. The timely 144-page book presents 
a compact, practical body of information indicat- 
ing the range of technological possibilities and 
economic, social and technical problems in the 
use of atomic energy. The authors of the survey 
are Bruce C, Netschert and Sam H. Schurr, both 
members of the staff of Resources for the Future, 
Inc. Copies at $2.00 each are available from the 
Johns Hopkins Press, Baltimore 18, Md. 


Beach erosion... The Beach Erosion Board 
of the Corps of Engineers has issued three 
reports on beach and wave research: ‘‘Sand By- 
passing at Port Hueneme, Calif.”, Technical 
Memorandum No, 92; ‘‘Changes in Configura- 
tion of Point Reyes Beach, Calif., 1955-1956’’, 
Technical Memorandum No. 91; and ‘Modifica- 
tion of the Quadratic Bottom-Stress Law for 
Turbulent Channel Flow in the Presence of 
Surface Wind Stress’, Technical Memorandum 
No. 93. Inquiries should be addressed to the 
Beach Erosion Board, Office of the Chief of 
Engineers, Corps of Engineers, Washington 23, 
D. C. 


Water supply ... To aid public officials and 
private citizens who must make imminent deci- 
sions on water, sewage and draining systems, the 
National Sanitation Foundation has submitted 
“A Report on the Water Supply for the Six 
County Area of Southeastern Michigan”, Inter- 
ested persons should write the publishers at the 
School of Public Health, University of Michigan, 
Ann Arbor, Mich. 


(Continued on page 134) 
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FOR UNITED STATES STEEL’S 
NEW RESEARCH CENTER AT MONROEVILLE, PA. 


Dependable 
water service 


and protection 








PITTSBURGH 
-DES MOINES 


ELEVATED 


STEEL TANKS 











Providing a dependable supply of water 
at uniform pressure for a wide range of 
uses found in a great industrial laboratory, 
this Pittsburgh-Des Moines Elevated Steel 
Tank also assures ever-ready fire protec- 
tion for U..S. Steel’s extensive central 
research plant. Of double-ellipsoidal de- 
sign, the tank is 150,000 gallons in capa- 
city, 34 ft in diameter on a 100 ft tower, 
and has a headrange of 21 ft 10 in. Write 
for the descriptive PDM Elevated Tank 
Catalog, detailing various types and sizes 
for every water storage requirement. 


PITTSBURGH * DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 
PITTSBURGH (25) 3470 Neville Island © DES MOINES (8) 971 Tuttle Street 
NEWARK (2) 1751 Industrial Office Bldg DALLAS (1) 1275 Praetorian Bldg. 
CHICAGO (3) 674 First National Bank Bldg. © SEATTLE (1)...Suite 578, 500 Wall Street 
Ch ROUTE: GBs os. . e508 0 0's P.O. Box 2012 SANTA CLARA, CAL. 677 Alviso Road 
DENVER (2) 323 Railway Exchange Bldg. 





ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST. | 84 E. RANDOLPH ST. [100 FARNSWORTH AVE. 


Men Available 


CONSTRUCTION SUPERVISOR FOR ARCHITECTS AND 
Enornerrs or Prosecr Manacern, M. ASCE; 
registered New Hampshire, Ph.B.; 59; Contrac- 
tor on all types of heavy airports, 34 years’ 
experience. Location desired: open. C-249. 


Soms Enornerr, A.M. ASCE; M.S. Soils, 
B.S.C.E.; 33; 8 years’ in structural design 
and foundations, soils work, lab and field 
testing, supervision, etc., power plants, air- 
fields, roads and earth dams. Location: any- 
where; preferably overseas. C-250. 


Civmi Enorneern, M. ASCE; B.S. & M.S. in 
C.E.; 47; Over 20 years’ progressive responsible 
experience in design and construction of dams, 
tunnels, canals, and power plants. Desire re- 
sponsible position with real opportunities. Loca- 
tion desired: open. C-253-403-San Francisco. 


Recent Grapuate, J.M. ASCE; B.S.C.E.; 24; 
Estimator—summer work; Military technical ad- 
visor and writer with Construction Division, 
U.S. Navy Publications Training Center—1 year; 
Testing model bridges—part time for 2 years’. 
Location desired: anywhere in United States, 
C-251, 


Srrucrura, Encrneer, J.M. ASCE; 32; B.C.E.; 
registered P.E. Pennsylvania and New Jersey; 
8 years’ diversified experience in structural de- 
sign, post-graduate work in prestressed con- 
crete. Interested in employment in prestressed 
concrete field in design or sales. Location de- 
sired: middle Atlantic, C-255. 


Executive ENcrneer AND Construction § Ap- 
ministTratoR, M. ASCE; C.E.; P.E. New York; 
14 years’ experience heavy construction manage- 
ment, supervision and engineering also industrial 
sales, both foreign and U.S. Seeks challenging 
permanent position. Fluent Spanish. Available 
Venezuela for right offer September 15. Loca- 
tion: Preferably South America. C-254. 


Starr Prosecr Encrneer, J.M. ASCE; P.E. in 
New York, Pennsylvania and Washington; M.S. 
in C.E.; 30; experienced in directing engineering 
of all phases of heavy industry projects to com- 
pletion, in estimates for contractor and propos- 
als for consultant, contacts for clients. Location: 
East or West. C-256. 


Civ. Encrneer, A.M. ASCE; M.S., Columbia 
University; 34; 7 years’ experience in structural 
design and hydraulics; dam site investigations, 
surveying, plant construction. Licensed P.E. 
Location desired: anywhere in U.S. C-257- 
Detroit. 


Desicn orn Constaucrion Encrnerr, J.M. 
ASCE; B.S.C.E.; 29; 4 years’ experience with 
highway department in various capacities. 1% 
years’ as squad leader. 2 years’ commissioned 
officer in Corps of Engineers. Project Engineer 
in road construction. Location desired: Europe 
or Middle East. C-258-829-Chicago. 


Supervisory Crivi. Enornesr, B.S.C.E.; 34; 
A.M. ASCE; P.E.; Owners representative for 
7 years in responsible charge of construction of 
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SAN FRANCISCO 
57 POST ST. 


DETROIT 


steam electric plants totaling over $200 million. 
Desire position with proper opportunity. Will 
travel part time. Location: Middle States. 
C-259-828-Chicago. 


Positions Available 


Orrice Encrneer, graduate civil, with 5 to 
10 years’ experience in heavy and highway 
construction; for medium sized contracting firm 
engaged in heavy and highway construction. 
About 80 percent to 90 percent of time will be 
spent at main office; remainder will be spent at 
project offices in the field. Permanent; excellent 
opportunity. Salary open. Location: Midwest. 
W-5203. 


CONSTRUCTION SUPERINTENDENT, under 55, civil 
engineer, with 10 years’ supervisory construction 
experience covering power plants, mill buildings, 
roads, etc. Salary, $10,000 a year. Location: 
Cuba. F-5262(a). 


SrrucruraL DesiGNer, DrarrsMAN AND SPECIFICA- 
TION Writer, experienced in building design for 
an architect's office. Location: Connecticut. 
W-5267. 


Civi, Prosecr ENGiNeer, with 10 years’ experi- 
ence in the design of water supply, sewerage, 
roads, flood control, to represent American firm 
in Iran. Several years’ work. Salary open. 
F -5263. 


ConsTRUCTION Enotneer, Mechanical, graduate 
mechanical, 35-45, with a minimum of 10 years’ 
experience in design and supervision of me- 
chanical installations for industrial and com- 
mercial buildings and hospitals, including in- 
stallations for water services; plumbing and 
sewers; heating, ventilating; air conditioning; 
steam generating and distribution; ete. Will act 
as consultant and adviser to foreign govern- 
mental agencies and foreign private enterprises. 
Salary commensurate with past earnings and 
experience; transportation expenses and quarters 
allowance. Climate sub-tropical. Duration eleven 
months with possibility of extension. Location: 
Far East. F-5271. 


ASSISTANT OR ASSOCIATE Proressor with at least 
M.S. in civil engineering, to teach: (a) Fluid 
Mechanics; (b) Sanitary Engineering. Salary, 
$6000-$7000 a year. Location: New Jersey. W- 
5284. 


Soms Enorveer, B.S. degree, for rolled earth 
dam—4 million cubic meters. Will supervise ten 
to fifteen Turkish engineers and inspectors. Must 
have had at least 10 years’ experience in soil 
mechanics including experience on inspection of 
earth dams, Prior experience in installation em- 
bankments and piezometer equipment. Prefer 
single status but applicant may take wife and 
small family. Salary, $10,800 a year, plus allow- 
ance. Location: Turkey. F -5396. 


Prosect Encrneer, Civil Design, civil graduate, 
35, with recent design experience plus g 
background in preparing and supervising others 
in preparing layouts, plans, details and specifica- 
tions of streets, drainage, water, sewers and 
sewage systems on large industrial, commercial 
or public jobs for a large architectural-engineer- 
ing firm. Should be qualified to advance to Chief 
of 10 to 30-man section. Salary, about $9600 a 
year to start. Employer pays placement fee. Lo- 
cation: Los Angeles, California. S-3090. 
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This placement service is available so 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of pales and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


SrrucruraL ENorneer, civil graduate, prefer- 
ably with highway bridge experience. Salary 
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open. Location: Arizona, W-5293 


Civ. Enorneers, graduates, interested in pur- 
suing careers in public health work. One year of 
experience desired. Salary, $5412-$6444 per annum, 
with excellent opportunity for advancement. Lo- 
cation: Pacific Northwest. W-5311-S. 


ParncipaL Crivit ENGrineer, graduate, licensed 
professional engineer and land surveyor or abil- 
ity to qualify for same. 8 years’ experience in 
municipal engineering, including three in a re- 
sponsible supervisory capacity; some experience 
with building codes, zoning ordinances, etc. ; 
thorough knowledge of modern engineering prac- 
tices and procedures in the field of public works 
maintenance and construction. Under direction, 
will supervise activities of the engineering divi- 
sion. Apply by letter stating salary desired. 
Location: New Jersey. W-5312. 


Civi. ENGrneer with considerable waterfront 
and harbor construction experience. Salary open. 
Location: Far East. F-5324. 


Senior SrrucruraL oR ARCHITECTURAL DESIGNER 
with at least 10 years’ industrial, process and 
power plant design experience. Salary, $10,800 
a year. Location: New York, New York. W-5329. 


SrrucruraL aNd CiviL ENGINEER with bridge de- 
sign and highway experience. General consulting 
practice. Can lead to associate status. Man with 
well-rounded ability and interest takes prece- 
dence over highly specialized individual. Loca- 
tion: central New Hampshire. W-5338. 


Fiecp Promotional ENGineer, graduate civil or 
architectural, with little or no experience and a 
knowledge of structural steel construction. Duties 
will consist of promotional field work in uses 
of steel. Should be able to discuss design prob- 
lems encountered in structural steel; be inter- 
ested in promotional work and present subject 
well. Salary, $6000-$7500 a year. Employer will 
pay placement fee. Location: Chicago, Illinois. 
W -5343-C-6429. 


CONSTRUCTION SUPERINTENDENT, 35-50, preferably 
civil graduate, with at least 10 years’ super- 
visory experience in heavy construction and 
building fields. Salary, $8000-$10,000 a year, plus 
bonus. Location: Hawaii. F-5356-S. 


Instrucror, B.S. or M.S. in civil engineering, 
with opportunity for research and advanced de- 
gree; courses to be taught depending on interests 
of applicant. Salaries: B.S., $42000-$5000; M.S., 
$4500-$5000. Location: Pennsylvania. W-5358(a). 


Assistant Proressor in Civil Engineering, for 
courses in mechanics and structures. Opportunity 
for research and summer work. Also opening for 
an instructor. Location: New England. W-5383. 


Associate Civi. Enorneer, graduate, from 23, 
with 2 years’ of progressively responsible engi- 
neering office experience, for work in the engineer- 
ing division of a department of public works. 
Under direction, will be in charge of division of 
office engineering and of sewage treatment 
plants; plan, assign and direct work of engineer- 
ing office staff involved in preparation of de- 
sign, plans, cost estimates for maintenance and 
construction of streets, drains and sewage collec- 
tion systems, etc. Salary, $6708 a year to start. 
Must be United States citizen. Location: Cali- 
fornia. W-5390-S. 
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How to make the most 
of your engineering career 


ONE OF A SERIES 


go where 
engineers use new materials, 


One of the best ways to get a 
new methods head start on the future is to gain 


early experience in the use of revolutionary 





new materials, new alloys, new fuels, 


new processes. 


Boeing, by the very nature of its pioneering 


work, is among the first companies in the 
world to work with the newest materials— 
with metals, for instance, able to withstand 
the sudden loads and extreme temperatures 
encountered in missile operations and 
supersonic flight. 


You could speed up your engineering 
progress by getting this kind of ground-floor 
experience—at Boeing. You'll find the work 





intensely interesting, and you'll be gaining 
experience that will be increasingly 
valuable to you in the years to come. 





If you’re looking to the future, get in touch 
with Boeing, where you’d enjoy many 
career advantages, including assignments in 
such years-ahead fields as jet-powered 
airliners, advanced guided missile weapon 
systems, supersonic flight and inertial 





and electronic guidance. 


Boeing has openings, now, for scientists, 
and for engineers of ALL categories. 


MELD EMA is 


Aviation leadership since 1916 











Make the most of your engineering career. 
Fill in the coupon and mail it—today ! 














JOHN C. SANDERS, Staff Engineer, Personnel 
Administrator — Boeing Airplane Co., 
Dept. D-68, Seattle 24, Wash. 





R. J. B. HOFFMAN, Chief of Engineering Personnel, 
Boeing Airplane Co., Dept. D-68, Wichita 1, Kansas 
Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 














Name___ si se 

School (s) Year(s Degree(s) 
Address 
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STRUCTURAL 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Prefer several years’ experi- 
ence in any of these fields: 


BRIDGES 


BUILDINGS 
EXPRESSWAYS 
HYDRO PROJECTS 
TEST FACILITIES * 


Will consider lesser experience 
with good educational background. 
Several recent graduates will be 
added to our structural staffs to 
round out this planned expansion 
program. Occasional openings for 
combination men in construction 
supervision and inspection; must 
be free to move and to assume 
office duties between assignments. 


Sverdrup & Parcel, Inc., are 
professional engineers engaged 
primarily in design work cov- 
ering a wide scope of practice. 
The variety and unusual char- 
acter of our work, including as 
an example the proposed 
world’s largest bridge project, 
offer excellent opportunities 
for individual and professional 
development and advance- 
ment. 


We need a large number of men for 
our general offices in St. Louis and 
several for our branch office in 
San Francisco. These are perma- 
nent additions to our regular staffs. 
Confidential interview can also be 
obtained at Washington, D. C., and 
Portland, Oregon. 


Paid vacation, sick leave, holidays, 
overtime. Employee Benefits Plan 
furnishes retirement income plus 
life and disability insurance. Blue 
Cross. Moving allowance. 


Please write fully, including 
salary data, to 


SVERDRUP & PARCEL 
INC. 
ENGINEERS — ARCHITECTS 
915 Olive St. Louis 1, Mo. 


* We are designers of the technical fa- 
cilities,for the Arnold Engineering De- 
velopment Center, operated by our 
subsidiary, ARO, Inc. 


New Publications 
(Continued from page 130) 


Sanitation ... The Public Health Service's 
Division of Sanitary Engineering Services an- 
nounces the availability of a new publication 
“‘Manual of Septic Tank Practice.’’ Copies of the 
85-page, illustrated brochure may be obtained 
from the Superintendent of Documents, Wash- 
ington, D. C., for 35 cents each. 


Urban planning and development . . . Success- 
ful shopping center operators are planning to 
meet the demands of future growth, according to 
a detailed analysis of 163 centers recently com- 
pleted by the Urban Land Institute. Copies of 
the 166-page report, Technical Bulletin No. 30- 
Part II, may be purchased for $5.00 from the 
Urban Land Institute, 1200-18th Street, N.W., 
Washington 6, D. C. 


Tidal hydraulics . . . The nature of variations 
in tides and tidal currents is explored by Brig. 
Gen. G. B. Pillsbury in a revised edition of 
“Tidal Hydraulics.” Copies may be obtained 
from the U.S. Army Engineer Waterways Ex- 
periment Station, Vicksburg, Miss. The price is 
$2.50 a copy. 


Water cooled reactors . .. Availability of a 
new “Corrosion and Wear Handbook for Water 
Cooled Reactors” is announced by the Atomic 
Energy Commission. The 293-page illustrated 
handbook, edited by J. D. DePaul, gives solu- 
tions to engineering problems resulting from the 
use of water as a heat-transfer medium in a 
reactor plant. Orders should be sent to the 
Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D. C. The price 
is $2.25. 


Radioactive effects on sludge digestion ... A 
timely research work dealing with the effect of 
radioactive materials on the anaerobic decompo- 
sition of sewage sludges has been released as 
Bulletin No. 441 of the University of Illinois 
Engineering Experiment Station. The bulletin sells 
for 80 cents and may be obtained from the 
Engineering Experiment Station, University of 
Illinois, Urbana, Ill. 


Welding handbook ... A combination text- 
book and reference work on welding has been 
made available by the American Welding Society 
with issuance of the first section of the fourth 
edition of its ‘“‘Welding Handbook’’, The 560- 
page book is available from the American Weld- 
ing Society, 33 West 39th Street, New York 18, 
N. Y., at $9.00 per volume. 


Nuclear technology . . . A 233-page illustrated 
book, entitled “Experimental Boiling Water Re- 
actor’, has just been released by the Atomic 
Energy Commission. The handy reference, written 
by the scientists and engineers who designed and 
built the reactor at the Argonne National Labo- 
ratory, sums up engineering data on this nuclear 
power plant, the first to go into continuous 
operation under the AEC’s experimental power 
reactor program. Copies at $2.25 each may be 
purchased from the Superintendent of Docu- 
ments, U.S. Government Printing Office, Wash- 
ington 25, D. C. 


Concrete standards . . . The 1957 edition of the 
‘‘American Concrete Institute Book of Standards”’ 
has just been released. The 300-page book rep- 
resents the most recent compilation of current 
ACI standards, specifications and recommended 
practices, Copies priced at $4.00 each, may be 
purchased from the ACI, P. O. Box 4754, Red- 
ford Station, Detroit 19, Mich. 








Non-ASCE Meetings 





American Concrete Institute. Tenth 
Regional Meeting at the Benjamin 
Franklin Hotel, Seattle, Wash., Novem- 
ber 5 and 6. Further information from 
the American Concrete Institute, P. O. 
Box 4754, Redford Station, Detroit 19, 
Mich. 


American Geophysical Union. Annual 
Pacific Northwest Meeting in conjunc- 
tion with the Hydraulics Conference on 
the campus of the State College of 
Washington, October 28-31. For informa- 
tion write E. Roy Tinney, Chairman, 
Hydraulics Conference Planning Com- 
mittee, Washington State Institute of 
Technology, Division of Industrial Re- 
search, Pullman, Wash. 


American Nuclear Society. Second An- 
nual Meeting and International Atom 
Week at the Coliseum, New York City, 
N. Y., October 28-November 1. For de- 
tails write the Atomic Industrial Forum, 
3 East 54th Street, New York 22, N. Y. 


American Society for Metals. Second 
World Metallurgical Conference in con- 
junction with the 39th Annual National 
Metal Exposition and Congress, Chicago, 
Ill., November 2-8. Inquiries may be ad- 
dressed to W. H. Eisenman, 7301 Euclid 
Avenue, Cleveland 3, Ohio. 


Council on Wave Research. Sixth Con- 
ference on Coastal Engineering at the 


College of Engineering, University of 
Florida, Gainesville, Fla., December 2-7. 
For information write the Council on 
Wave Research, Engineering Field Sta- 
tion, University of California, Richmond 
4, Calif. 


Engineers General Assembly. Confer- 
ence of the Engineers Joint Council and 
the Engineers’ Council for Professional 
Development at the Statler Hotel, New 
York City, N. Y., October 24 and 25. 
Information from Dr. J. W. Barker, 
President, Engineers Joint Council or 
from M. D. Hooven, President, Engi- 
neers’ Council for Professional Devel- 
opment, both located at 29 West 39th 
Street, New York 18, N. Y. 


National Council of State Boards of 
Engineering Examiners. Thirty-sixth An- 
nual Meeting at the Biltmore Hotel, 
Atlanta, Ga., October 31-November 2. 
Information from the NCSBEE, P. O. 
Drawer 1404, Columbia, S. C. 


National Safety Council. Forty-fifth 
Annual National Safety Congress and 
Exposition at the Conrad Hilton, Con- 
gress, Morrison, and La Salle Hotels, 
Chicago, Ill., October 21-25. Further in- 
formation from R. L. Forney, General 
Secretary, National Safety Council, 425 
N. Michigan Avenue, Chicago 11, III. 


National Society of Professional Engi- 
neers. Fall Meeting at the Grand Pacific 
Hotel, Bismarck, N. Dak., October 17-19. 
Details from Kenneth E. Trombley, 
NSPE, 2029 K Street, N. W., Washing- 
ton 6, D. C. 


October 1957 * CIVIL ENGINEERING 











National Warm Air Heating and Air 
Conditioning Association. Forty-fourth 
Annual Convention at the Morrison Ho- 
tel, Chicago, Ill., November 21-22. For 
information write the association, 640 
Engineers Building, Cleveland 14, Ohio. 


Society for Experimental Stress Anal- 
ysis. Annual meeting at the Hotel El 
Cortez, San Diego, Calif., October 9-11. 
Further information from Dr. W. M. 
Murray, Secretary-Treasurer, Society for 
Experimental Stress Analysis, P. O. Box 
168, Cambridge 39, Mass. 


Applications for Admission 


Applying For Member 


RupotpH Asst, Jr., Baghdad, Iraq. 

KerrH E..iorr ANDERSON, Boise, Idaho. 
Micton Pav Kranv Barscuporr, Vicksburg, Miss. 
RicHarp Norman Bercstrom, Chicago, III. 
Lewis Rees Brooks, Baghdad, Iraq. 

G. Waker Burcess, Ridgecrest, Calif. 
ALBERT WaRRNE CARLETON, Dallas, Tex. 
Joun Paut Cooney, Evanston, IIl. 

Jack M. Croox, Baghdad, Iraq. 

JosepH Barrow Cyrus, Norfolk, Va. 

JouHn Bucknam Drisxo, Maplewood, N. J. 
Gienn Harpine EncuisH, El Paso, Tex. 
Wuu1am James Gravy, Beaver, Pa. 

Curtis Setsy Haro, Charlotte, N. C. 
Loyp We.pon Hamitton, El Paso, Tex 
Rosert Wotcorr Harpine, San Antonio, Tex. 
JouHn A.Lpine Harvie, St. Louis, Mo. 

Rosert Cossin JoHNsTON, New York, N. Y. 


Davip Hersert Miter, Pittsburgh, Pa. 
Georce SuTHERLAND Noutg, San Jose, Calif. 
Taxesui Oxamorto, Tokyo, Japan. 

JoHN Lioyp Person, Washington, D. C. 
JosepH Harrison Picrorp, Birmingham, Ala. 
Date Casper Ryman, Millbrae, Calif. 
RicHarp Hornsrook St. Joun, Houston, Tex. 
Criarence Henry Scranton, Ambridge, Pa. 
Wri Barret Serroon, New Orleans, La. 
Wittarp R, SHeitpon, Muscatine, Iowa. 
Cuirrorp Ernest Simmons, Baltimore, Md. 
Ray Repprne Siocum, Jr., Mobile, Ala. 
Amepgee Lucien Verponck, Oakland, Calif. 
CuareNnce OLIN WALKER, Farmington, N. Mex. 
Frank Epwin Wizson, Yuba City, Calif. 
Gustav Wustemann, Montevideo, Uruguay. 


Applying For Associate Member 


Arvip ALLEN ANpersoN, Glen Ellyn, IIl. 

MuwHamMad ATHAULLAH, Peshawar, W. Pakistan. 

Ferris Wiiu1am Bares, San Diego, Calif. 

Frits ArTHor Bete, Tucson, Ariz. 

Gourt VENKATASUBBIAH BHANUPRAKASH, Orissa 
State, India. 

Marcet Brroun, New Cumberland, Pa. 

JINDRICH Brezina, Caracas, Venezuela. 

Rosert Pavt Brown, Lexington, Ky. 

Ronatp Mitton Burron, Tacoma, Wash. 

JoHN RicHarp Carroti, Eureka, Calif. 

Jack Lincotn CiapsappLe, Marshalltown, Iowa. 

KennetH Coaan, London, England. 

IcaRANY DA Sitverra, Rio de Janeiro, Brazil. 

Frank Louis DrMacc1o, New York, N 

Epmunp Evcene Downer, Glassboro, N. J. 

Lesiie NorgMaN FRancis, Herts, England. 

Rosert Franks, Newark, N. J. 

FRevertc ARNOLD FRIEDMAN, Mineola, H..y, 

Lester Hersert GABeRIEL, Sacramento, Calif. 

FRANKLIN ZINNERMAN GLICKMAN, Miami, Fla. 

Aurrep Grinpercs, Chicago, Ill 

Harry GustKeyr, Detroit, Mich. 

Jack NEWTON Hat, Santa Ana, Calif. 

Writs Hooxer Hawes, Chicago, I. 

James Livesey Haypocx, Niagara Falls, Ont. 
Canada. 

Cuartes Russet Hessie, Walla Walla, Wash. 

JoHN Bronistaw HersicH, Minneapolis, Minn. 

— HETHERINGTON, West Covina, 
vault, 

WuuusM CHaries Howe, Jr., Salt Lake City, 
Utah. 





AVAILABLE 


Binding 
OE 
OM. cssivesicons BE 
Morocco grained. ... 4.00 


33 West 39th St., New York 18, N.Y. 





TRANSACTIONS 


VOL. 121 (1956) 


By clipping this coupon and remitting as 
indicated below, another engineering mile- 
stone can be added to the technical library. 


Members Non-members 


$16.00 


Special discount to libraries and 
members of student chapters 


American Society of Civil Engineers 


Please send Vol. 121 in.......+--++++++++-binding 


(| am).......(1 am not).......a member of ASCE. 


The amount enclosed is $.. cccccccccccccccccccces 
Se re er Te ey ee ee et ey nt 
POSES OLE ETC ESTT UTC ORC ee ee 


City oc ccccccccccccccccc ees SMOs secccccccces 


« Enter my standing order for future 
Transactions in the binding indicated. 


17.00 
18.00 





AMAZINGLY 
EFFECTIVE 


Hose attachment 
| feeds water thru 
gun while air is 
| released causing 
| chain reaction in 
| pipe cleaning the 
most stubborn 
stoppage. 


— Noagent t will 
Phone Kildare 5-1702) 
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Samus Rosert Jetty, New York, N. Y. 

Joseph Mycuag. Kaistorr, Smyrna, Tenn. 

Wnuuum Dare Lester, Tampa, Fla. 

Rosert SmirH Loomis, Windsor, Conn. 

Irvine Manser, San Francisco, Calif. 

Epwarp JoHN MuippiesroucH, Richland, Wash. 

Gorpon Kent Moe.tman, Worthington, Ohio. 

Bernard JosepH RyNarzewsk!, Baltimore, Md. 

Renato Sanson, Rome, Italy. 

JoHN A.sert ScHueLer, Olympic, Wash. 

Joun TeH-CHING SHEN, Ithaca, N. Y. 

Witt Preston SmirH, Miami, Fla. 

an ene Sraic, Corner Brook, Newfound- 
land. 

JoHN Wit1aM Van Treten, Yuba City, Calif. 

Rosert StaNtey Wituiams, Cleveland, Ohio. 


Applying For Affiliate 


Evsert DurHam Mier, Marysville, Calif. 


Applying For Junior Member 


Mrnatakr Batt, Istanbul, Turkey. 

CuarLes Wesiey Bryant, Hayward, Calif. 
KennetH Mason Cuizps, Jr., Medfield, Mass. 
Ceci, Vincent ve Nevers, San Francisco, Calif. 
Jerrrey Tse-Wet Fonc, New York, N. Y. 

Pau Epwargp Fontaine, San Francisco, Calif. 
Ye-Sura Lin, Taipei, China. 

KHaLip MaHMoop, Tal hore, Pakistan. 

DinesH Maxkaranp Menta, San Francisco, Calif. 
Luis Arturo MERLo- Fores, New York, N. : A 
KINnGsLey FarNsHAW Mier, Jr., Atlanta, Ga. 
Carson Kwox-Cu1 Mok, College Park, Md. 
JoHN Raymonp Morris, Martinsville, Va. 
Utysee Lennarp Prrae, Jr., Metairie, La. 

Harry McKenzie Roper, Jr., Ft. Belvoir, Va. 
Rosert HUGHES Srewart, Waban, Mass 

Freperic Aucustus THOMPSON, Jr., Philadelphia 
WittuM Bert TisyMANN, Portland, Me 

THomas Epwarp Weser, St. Louis, Mo. 


[Applications for Junior Membership 
from ASCE Student Chapters are not 
listed.] 


| NEW! DISCOVERY! 
SAVES PLUMBING BILLS 


CLEANS INSTANTLY 


CHICAGO — Oct. 1st — Fac- 
tories, Institutions, Public Build- 
ings, including Home Owners, are 
constantly having trouble with 
clogged-up pipes which proves ex- 
pensive in Costly Plumbing Bills— 
But now — using Water Impact 
and Air Pressure, here is a new 
unit called the Plumber’s Flush- 
ing Gun which cleans all lines 
up to 100 ft. It will open any 
number of bends in pipe. Yet 
anyone can operate this new gun, 
which triggers easily. 


TOILETS, URINALS, SINKS, 
and FLOOR DRAINS clogged 
with paper, grease, rags, sand, and 
other debris can be cleared with 
one or more shots from the gun, 
saving the owner, the Gun’s 
price the first time it is used. 
This new Flushing Gun may be 
used on any 4% to 6 inch waste 
pipe including Sink Drains, Floor 
Drains, Hot Water Pipes, Drink- 
ing Fountains, Septic Tanks, and 
Urinals. Obstructions melt away 
INSTANTLY when struck by 
the hammer like blow of this new 
unit. 


This new Plumber's Flushing Gun is offered on a 30 Day Free Trial to 

prove its value. BUT MOST IMPORTANT IS THIS — What is this Tool 

| worth to your Building, Factory, or in your own home in Costly Plumbing 
| Bills Saved? For your own good — Fill co 

call — Obey that urge, mai 


— right now for FREE Booklet 
now or write postcard. (Chicago 


MILLER SEWER EQUIPMENT, Dept. C.E.F., 4638 N. Central Ave., Qin 30, i} 
| Please send Free BOOKLET on Flushing Gun. | am not obligated. 
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1 AERIAL MAPPING 


Aero Service Corporation—Literature covering 
new and more economical applications of var- 
ied aerial mapping services is offered. These 
include aerial photography, topographic and 
planimetric maps from an aerial photographic 
base, precise aerial mosaics, and plastic relief 
maps. Services discussed are used in high- 
way design, plant engineering, industrial de- 
velopment, city planning, and tax maps. 


2 AERIAL MAPPING 


American Air Surveys, Inc.—A publication is 
available describing the many uses which 
civil and consulting engineers can make of 
aerial topographic maps and photographs. 
Also illustrated are the latest 3-dimensional 
mapping instruments used to compile these 
contour maps from aerial photos. 


3 AERIAL SURVEY 


Air Survey Corp.—Technical literature on 
photogrammetry is available, and also spe- 
cific literature describing its application to 
highway engineering, city planning, volu- 
metric computations of large piles, tax assess- 
ment, transmission line location, and other 
special applications. 


Mail 
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This COUPON 


4 AERIAL SURVEYS 


Hycon Aerial Surveys, Inc.—A series of bulle- 
tins is available as follows: Bulletin No. 3 
“Photogrammetric Products from Aerial Sur- 
veys and their application for Engineering 
Purposes,” which gives terminology and com- 
parative data on standard photogrammetric 
engineering products; Bulletin No. 7 ‘“‘Hycon 
Aerial Surveys Resources and Capabilities; 
Bulletin No. 8 “Staff Competencies and Ca- 
pabilities,”” which describes the resources of 
Hycon Aerial Surveys. 


5 ALUMINUM GRATING 


Borden Metal Products Co.—A new brochure 
by way of diagrams and photos illustrates the 
properties and uses of aluminum floor grat- 
ings. Also shown are tables of their specifi- 
cations. A description of a new safety grating 
and new aluminum safety steps is featured. 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


To-day 


Date. . 


33 West 39th St., New York 18, N. Y. 


Please have the literature indicated by the circled Catalog Digest 
numbers in the October 1957 issue sent to me without obligation. 
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*There are charges for items Nos. 9, 37, 


and 249. See Notes below these items. 
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To receive Literature—Firm Name and your Position must be given. 


oe i ote Sos wo ee ce 


(Please Print) 


Firm Name .. 
Firm Address—Street 
City, Zone and State 


[_] Am. Soc. C.E. Member 
[_] Non-Member 


NOT GOOD AFTER November 15, 1957, for readers in the U. S., a requests will be 
accepted to December 31, 1957, from readers outside of this country. 


Use This kKree Service—Mail The 


6 ALUMINUM GRATING 


Kerrigan tron Works, Inc.—A 4-page brochure 
of engineering data and a safe load table on 
spark-proof Kerrigan Weldforged aluminum 
grating-open flooring, and stair treads is 
offered. Light weight, non-magnetic, non- 
corrosive, this grating has no maintenance 
cost and its high strength insures many years 
of service. It is now manufactured in types 
and sizes of grating for every need; steel, 
stainless, monel, aluminum, riveted, extra 
close spaced and serrated. 


7 ALUMINUM GRATING 


Klemp Metal Grating Corp.—An all new 
4-page brochure describes Klemp’s RR (rec- 
tangular riveted) Aluminum Grating. Photos 
of actual installations and applications, de- 
scriptions, diagrams, safe load tables and 
complete specifications are included. 


8 ASBESTOS-CEMENT PIPE 


Keasbey & Mattison Co.—A new 4-page Illus- 
trated bulletin describes the K & M asbestos- 
cement pressure pipe which is non-metallic 
and chemically inert. The detailed text in- 
cludes a description of the new ‘“‘fluid tite’’ 
coupling with self-energizing rings that are 
tapered for ease of installation. 


9 ASPHALT HANDBOOK 


The Asphalt Institute—This 304-page manual, 
Construction Series 81, is the primer for all 
personnel engaged in asphalt construction. 
Among the subjects covered are: Uses of As- 
phalt; Tests; Paving Equipment; Design, Man- 
ufacture and Inspection of Plant Mixes; De- 
sign of Asphalt Pavements for Highways, 
and Airports; Asphalt Useful Tables; Specialty 
Uses; and Maintenance and _ Resurfacing. 
Price $1.50. 

N. B. There is a charge for this book. 
Make checks payable to The Asphalt Institute. 


10 ASPHALT LINER MANUAL 


W. R. Meadows, Inc.—announces the avail- 
ability of a new “Hydromat” Asphalt Liner 
Manual. The ‘“‘Hydromat’” Manual fully de- 
scribes applications and contains installation 
information, necessary technical engineering 
data and specification information. This 1s 
not a sales catalog, but strictly a Technical 


Data Manual. 


11 ASPHALT PLANT 


Madsen Works—Catalog No. 800 shows com- 
plete specifications, description and illustra- 
tions of the Model 481 Asphalt Plant. This 
plant is available in capacities of 4000-lbs., 
5000-lbs. and 6000-lbs. Plant features ex- 
clusive bin design, improved drive arrange- 
ment, and air operation of bin gates, asphalt 
pressure injection and mixer gate. 


12 ASPHALT PLANT 


Madsen Works—Bulletin No. 391 illustrates 
and describes the new Model 391 Hot Rod 
Asphalt Plant. This plant is available in 
3000-lb, 4000-lb, and 5000-lb capacities. This 
outstanding portable batch type asphalt plant 
features simple, streamlined design, fully en- 
closed gear box reduction unit, automatic op- 
eration (available as optional equipment), 
Twin-Shaft Pug Mill Mixer and many other 
engineered advancements. 


13 ASPHALT PLANT 


Madsen Works—Catalog No. 20-S illustrates 
and describes the 2000-lb. SPECIAL Asphalt 
Plant. The plant is rated at 60 tons per 
hour, yet consistently produces in excess of 
80 tons per hour. It is a portable plant, 
ideal for the not-too-large contractor, the 
municipality, and the large asphalt producer 
who has in mind a small permanent opera- 
tion for producing about 480 tons per day. 
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WATTS COMING AT PHIL-ELEC— Electric 
power industry history is being made on the banks of the 
Delaware River at Eddystone, a few miles south of Phila- 
delphia. Work is well under way here with the mammoth 
steel framework for buildings to house the world’s largest 
and most efficient turbine generators. These Philadelphia 
Electric Company units, to be operated at super-critical 


BETHLEHEM STEEL 


CIVIL ENGINEERING October 1957 


oe ae 


, iM J Ld LLL | rr rf 


pressure and temperature, will produce 325,000 kilowatts 
each at the record-breaking rate of two-thirds of a pound 
of coal per kilowatt-hour. 

In the photograph Bethlehem erection crews can be seen 
at work on the boiler house for Unit #1. They will proceed 
to erect steel for the huge turbine room, then begin similar 
work for a second generating unit of equal size. The total 
steel requirements will approximate 8000 tons, erected by 
high-strength bolting. Unit #1 is planned for operation in 
1959, with Unit #2 to follow in 1960. 

General contractors: United Engineers & Constructors, Inc. 


EDISON ADDS A BIG ONE-—A turbine generator 
with net capability of 305,000 kw, larger than any now 
in operation in the U. S., will be housed in this whopping 
big addition to Commonwealth Edison Company's station 
in Waukegan, Ill. The utility expects to place the unit 
into operation in summer of 1958. 

The steel framework for the structure was nearing com- 
pletion when the photograph was taken. Bethlehem iron- 
workers, using high-strength bolts for field erection, had 
placed much of the nearly 4000 tons of structural steel 
required for the job. Steel erection began Jan. 2 and was 
completed early in July. 

Consulting engineers: Sargent & Lundy. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold 
by Bethlehem Pacific Coast Steel Corporation. Export 


COLLLELIYSESTLEH: 
Distributor: Bethlehem Steel Export Corporation 1 


y 
verrrstlbreperien 











Kinnear Steel 
Rolling Doors 


> ni 


‘ 
i 
| 
H 


at SsW Fine 


















































The huge new San Francisco ware- 
house of S & W Fine Foods, Inc., is 
a monument to functional efficiency. 
And here are some of the ways in 
which 44 Kinnear Rolling Doors* 
play an important part in this up-to- 
the-minute operation: 

They open straight upward . . . coil 
smoothly out of the way above the 
Opening .. . clear the entire door- 
way quickly — from jamb to jamb 
and from floor to lintel. 

They stay out of reach of damage 
by wind or vehicles. 

All floor and wall areas around the 
doorway are always fully usable. 
Ceiling space around openings re- 
mains clear at all times. There’s 
never any interference with cranes, 
hoists, conveyors, lighting, or other 
overhead equipment. Goods can be 
stacked “‘clear to the rafters” inside 
or outside the opening. 

The tough, flexible, all-steel curtain 
of interlocking slats assures long 
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service, ow maintenance costs, and 
extra protection against fire, wind, 
intrusion, and vandalism. 

Heavy galvanizing—1.25 ounces of 
pure zinc per square foot of metal 
(ASTM Standards) — gives added 
resistance to weather, wear, and 
corrosion. 

Kinnear Rolling Doors are built 
any size, for old or new buildings, 
with motor or manual control. 
Write for information, or for rec- 
ommendations on your door needs. 


*33 Kinnear Steel Rolling Doors 
18’9” wide by 10’ high, ten doors 
10’ wide and 10’ high, and one 
door 6’ wide by 7’ high. 


The KINNEAR Mfg. Co. 


FACTORIES: 
1080-90 Fields Ave., Columbus, Ohio 


KINNEAR = 1742 Yosemite Ave., San Francisco 24, Calif. 


Offices and Agents in All Principal Cities 
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14 AUGER DRILLS 


The Salem Tool Company—Earth and rock 
boring auger drills are described in Bulletin 
M-105. Features of horizontal blast hole drills 
are explained, as are the following features 
of truck-mounted and self-propelled drills: 
power unit, transmission, main drive case, 
carriage, main frame, hydraulic unit and 
elevating jacks. 


15 AUTOMATIC COUPLERS 


Mayo Tunnel & Mine Equipment—A simple 
and economical automatic coupler for small 
mine cars is described in a recent brochure. 
In addition, side-dump cars, rocker-dump 
cars, car passers, pneumatic grouters, and 
muck bins are explained and illustrated. 


16 AUTOMATIC GATES 


Thompson Pipe & Steel Co.—This catalog il- 
lustrates and explains 3 devices which control 
upstream and downstream water levels and 
flow without usual floats and supervision. 
On-the-job photos and diagrams show the 
many irrigation and water-works applications. 
These gates are made on the widely-adapted 
Neyrpic principle. 


17 AUTOMATIC VALVELESS FILTER 


The Permutit Co.—Bulletin 4351 describes 
the company’s new completely automatic 
gravity sand filter for municipal or indus- 
trial water treatment. Uses no valves, pumps 
or flow controllers. Costs less than conven- 
tional manual filters. Also reduces costs of 
installation, operation, maintenance and ex- 
pansion. Produces uniform, high-quality ef- 
fluent. Sizes to 400 gpm. 


PLEASE BE PATIENT 
YOUR REQUESTS TAKE TIME! 


18 BELT CONVEYORS 


Link-Belt Co.—Pre-Bilt sectional belt convey- 
ors in standardized, pre-engineered units 
with capacities ranging up to 1,500 tons per 
hour are described in a new book. These 
conveyors incorporate standard Link-Belt 
components, including the new Series 50 idlers, 
packaged with sectional truss frames and 
structural steel supporting bents. They are 
built in 18, 24, 30 and 36-in. belt widths, with 
24 42-in. deep trusses. Drives range up to 
50-hp. 


19 BOILER AND STOKERS 


The James Leffel & Company—Complete de- 
scriptive and _ specification information on 
rugged Scotch boilers for gas, oil and coal 
firing and automatic underfeed stokers for 
Scotch type boilers is given in a 28-page 
bulletin 236. This richly illustrated brochure 
includes test results, performance data, and 
complete details of design and construction. 


20 BORINGS 


Raymond Concrete Pile Co.—A booklet ‘‘Sub- 
soil Investigations for Foundations” Catalog 
B-6 explains the reason for subsoil investiga- 
tions, what Gow borings are and how they 
are made, and the results obtained. Illus- 
trated are methods for making borings and 
taking samples, and various types of rigs 
in operation. 


21 BRIDGE CONCRETING 


The Master Builders Co.—Bridge concreting 
is the theme of a 16-page reporter recently 
published. Case histories of some 280 bridges 
are covered in five stories with construction 
photographs... The stories cover concreting of 
piers and bridge decks for highway and rail- 
way bridges, and include discussion of hot 
and cold weather concreting; the use of 
lightweight aggregate; placing and finishing 
problems; and the role played by Pozzolith 
in ‘tcc concrete quality for bridge 
Work. 
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Here, for the first time, is a complete valve 
and remote control system — now offered as a 
“packaged” unit by S. Morgan Smith Co. It 
is designed to satisfy two basic applications, 
either singly or in combination: 


Where you need precise positioning 
and indication. 


Where you need remote control. 


The system is made up of three elements: an 
SMS-Rotovalve or R-S Butterfly Valve, a 
“nackaged” hydraulic positioner or electric 
motor operator installed next to the valve, 
and a master remote control and indicator 
unit, that may be located anywhere from a 
few hundred yards to many miles away. 


For either modernization or new construc- 
tion, this system makes possible savings in 
supervisory costs at remote stations, gives 
better operating control, and increases pump- 
ing efficiency. It is suited to: 


Pressure control Altitude control 


Flow control Sump level control 

Pump check service Effluent control 

Throttling on a pump Filter water influent 

Reservoir control level control 
To obtain full information on the completely 
new SMS valve and remote control system, 
ask for Catalog 164. It is available without 
charge through any of our representatives, 
or you may write to S. Morgan Smith Com- 
pany, York, Penna. 


HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


7 


Rotovalves ¢ Ball Valves ¢ R-S Butterfly Valves ¢ Free-Discharge Valves * Liquid Heaters * Pumps * Hydraulic Turbines & Accessories 
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22 BRIDGE FLOORING 


American Bridge Division—This 32-page book- 
let contains complete engineering drawings 
and design data for all available I-Beam- 
Lok sizes, plus detailed coverage of Specifica- 
tions, including the type of steel, erection, 
fabrication, painting, field assembly and 
welding. A brief discussion of composite T- 
beam action between I-Beam-Lok flooring 
and steel stringers is also included 


23 BUILDING MATERIAL 


U. S. Durox Corp. of Colorado—A new 12-page 
booklet contains the complete story of Durox, 
a compound of various silicates, the result of 
which is a homogeneous mass which in its 
merchantable state is a bulky solid, comprised 





get 
oncrete 


facts 
about 
concrete 
handling 


GAR-BRO 
MANUFACTURING 
COMPANY 


aA $4 


of many tiny spherical voids, each surrounded 
by connecting films of calcium hydro-silicate. 
The booklet gives full and accurate data 
concerning this lightweight building material: 
manufacturing process, insulation properties, 
acoustical properties, workability, etc. 


24 BUILDING SAVERS 


L. Sonneborn Sons, Inc.—An eight-page bro- 
chure of building construction and mainte- 
nance data covering the company’s water- 
proofings, floor treatments, admixtures and 
protective coatings. The product descriptions 

include definitions, directions, advantages, 
coverage and specifications. Known as Build- 
ing Savers, these quality products are the 
tested solutions to your building construction 
and maintenance problems. 


..-ASK FOR GAR-BRO CATALOG NO. 300 


This colorful 34-page catalog features Gar-Bro’s 
complete line of over 300 items. Has simple, fast 
reading list of equipment features. Shows proper 
handling methods for cutting concrete placing 
costs. It’s the most complete catalog of concrete 
handling equipment ever compiled. 


Ask your Gar-Bro dealer or write for free copy. 





ASK FOR THE GAR-BRO MANUAL 

This 56-page ‘‘Manual for Handling and Placing 
Concrete’’ is a condensed handbook which illus- 
trates and describes all phases of concrete con- 
struction methods. it includes complete check 
lists of job specifications, conditions and sum- 
mary. In addition, there is current technical data, 
useful tables and comparative concrete placing 
methods. 


Ask your Gar-Bro dealer or write for free copy. 
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25 BUTTERFLY VALVES 


Leopold Co., Inc.—Rubber seated butterfly 
valves is the subject of a new 4-page bro- 
chure. Made in sizes 6 to 72-in., Leopold But- 
terfly Valves are designed for positive drop- 
tight shut off, easy economical installation, 
long life and low maintenance. Construction, 
applications, manual or automatic operation 
and factory testing are discussed in the 
brochure. 


26 CABLE SUPPORT 


Globe Co.—Two systems of support for all 
types of cable, wiring and tubing are de- 
scribed in an 8-page illustrated catalog. These 
systems have been engineered to be used inter- 
changeably with each other depending on 
the weight of the load to be supported at any 
given location. Globe-Tray, the ladder type 
tray and Cable-Strut, the basket type are 
fully described with complete load charts. 


27 CARPULLERS 


Superior-Lidgerwood-Mundy Corp.—A new 24 
page, 2 color bulletin C-616 ‘“Carpullers for 
Easy Moving Rolling Loads’ has just been 
issued, with descriptions, illustrations, data, 
tables and specifications for Carpuller_ re- 
quirements. Illustrates and describes the Elec- 
tric Capstan Carpuller for car moving, barge 
moving, pipe bending or any haulage of simi- 
lar nature; also Tugmore Capstans, Hori- 
zontal Head type Capstan Carpullers, Drum 
Type Carpullers, Friction Drum Type Carpull- 
ers, etc 


28 CAST IRON PIPE 


U. S. Pipe & Foundry Co.—An 8-page booklet 
on centrifugally cast, Tyton Joint pipe for 
water or other liquids. The newly developed 
Tyton Joint -is simple, sturdy, and tight. 
Illustrations show details of joint and method 
of assembly. 


29 CAST IRON PIPE, HYDRANTS AND 
VALVES 


R. D. Wood Company—A new general catalog 
has recently been issued providing full details 
of weights and dimensions of “sand spun” 
cast iron pipe and cast iron fittings. This 
catalog also features fire hydrants, gate 
valves and other products manufactured by 
this company. 


30 CEMENT INTENSIFIER 


Insuro Chemical Co.—Insuro is a liquid chem- 
ical compound, the ingredients of which, 
in chemical combination with Portland ce- 
ment, accelerates and more _ completely 
hydrates the cement particles, thereby pro- 
ducing a stronger and more dense concrete. 
Literature is now available giving a detailed 
description of the properties and uses of this 
multi-purpose chemical emulsion. 


31 CENTRIFUGAL, TURBINE-TYPE 
PUMPS 


Aurora Pump Div., The New York Air Brake 
Co.—The current line of centrifugal and 
turbine-type pumps is comprehensively pre- 
sented in a 4-page Condensed Catalog and 
Selection Guide. A unique selection table 
indicates which types of pump will meet cer- 
tain capacity and head demands. Each pump 
is illustrated (some with a statement of 
applications, capacities and heads). Bulletin 
identification references are provided where 
detailed information regarding given pump 
types is desired. 


32 CLARIFIERS 


General Filter Co.—A new 10-page bulletin of 
information on clarification, waste treatment 
and water softening by the Contraflo or up- 
flow clarification method has been released 
This method's suitability for boiler feed, 
cooling systems, refineries, paper manufac- 
ture, textile industry, chemical plants and 
many other similar applications is particu- 
larly outlined. 


Return the coupon today! 
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FLOOR GRATINGS 
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33 CLAY PIPE WARM AIR HEATING ev « 


DUCTS 


National Clay Pipe Mfgr., Inc.—A completely S. ® 
illustrated installation manual for under- 
floor slab dust heating systems is now being cd 

ft 


offered. This 2-color, 12-page booklet con- 
tains specifications, dimensions and detailed 
illustrations and plans for calculating and 
installing clay pipe warm air heating duct 


im FOR MAXIMUM | 
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principle is discussed in a 4-page bulletin + 
which describes the Rome K-G clearing blade. YOUR PLANT ‘ 
Photographs show the K-G blade in action. | 
Complete specifications are given. | i ; } t x } } \) } 
‘.. ' 


Important Safety Features 
35 COAL RECOVERY DRILIS * FIRE PROOF *SLIP PROOF Fee © ye “ il 


The Salem Too! Company—Bulletin M-101, a 


four-page, two-color pamphlet describes coal 
recovery drills 16-in. to 42-in. in diameter | * MAXIMUM STRENGTH 
for 6-in. augers. Photographed are a heavy- | 
duty barrel-type drill head 42-in. in diam- | * MINIMUM WEIGHT 
eter with tungsten carbide 3-prong pilot — 
adjustable core burster, reinforced double 
auger flighting, barrel equipped with bug Important Economy Features 
dust clearance spirals; and a 36-in. heavy- 
duty nut and slack drill head for drilling * Allone piece, not welded, riveted or expanded 
rock and producing nut and slack coal. | * } 4 -— 55%, f f 
pen space in excess 4 OF area for easy 

36 COFAR STEEL FORM access of light and air 

%* No extra supports necessary—channels cre integral 


Granco Steel Products Co.—New product man- - 
ual, BC-571, gives comprehensive data on part of the material. * Self cleaning 


ge NE ggg ol = poe caer dagger * Cut and installed like lumber by your own maintenance force. * Low in 
form and reinforcing unit, eliminates the | original cost. * For balconies, no secondary sprinkler heads needed 

— —— and money ——— in costly | 

orm work. It provides speed and sureness ° ° 

in the design and construction of concrete | Ideal for work platforms, stair and ladder steps, flooring, bal- 
Soe OS ns See a | conies, catwalks, machinery guards, fire escapes and for original 


tures in one unique product. 2 
equipment safety treads. 


® 
DID YOU MAKE YOUR CHECKS | COLD NUGGET WELDED 


PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


The QUALITY GRATING for °"* ez 
Heavy Duty Applications 
>. 


* 34” projection weld nugget for 
37 COFFERDAMS greater rigidity and strength 


Spencer, White & Prentis, !nc.—‘‘Coffer- j 
dams,”’ by Lazarus White and Edmund Astley * Vertical alignment of the main 
Prentis is a trusted source-book covering load bar assured 

actual design and construction of cofferdams | 


Po as the theoretical features. The price | + All bars are load carrying bars 
including secondary bars 


N. B. There is a charge for this book. Make | 
checks payable to Spencer, White & Prentis, | ? 
Inc. * Anti-skid pattern 


38 COLD-WEATHER CONCRETING PROJECTION WELD 
Sika Chemical Corp.—Complete information sec 
on accelerating the set of concrete for cold- | Each ondary load bar 
weather construction is now available. Test (A), as projected welded 
data specifications and detailed information | © 
on Sikacrete Accelerating Densifier are to the primary load bar 


included. (B) has a shear strength of 5,000 pounds per 

weld. There are 28 such projection welds to a 
39 CONCRETE ACCESSORIES square foot of grating. This means that GOLD 
Superior Concrete Accessories, Inc.—Now NUGGET Welded Grating can sustain greater 


available is new literature which features ° 
accessories and devices for lifting prestressed shock loads than other gratings. 


and precast oe —— a 4-strut coil 

rod anchor and coil loop inserts. Also fea- A : . 

ued is ae ladon” ebanae toe For the complete details of these revolutionary new gratings, 

restraining wires and cables in pre-stressed write for new catalogs today. Distributors in all principal cities. 
came Gnd Greets. 108 Consult the yellow pages in your phone book under “GRATING”. 


40 CONCRETE ADMIXTURES | =e SOR ORCE Om mee DER’ AE-TEOR 


Sika Chemical Corp.—A 20-page booklet 

“Proper Use of Concrete Admixtures,’’ out- 

lines the reasons for using admixtures under | TFA 6. J 4 MANUFACTURERS 

various job gue semperatate conditions. Lab- he GLOBE cmfrany SINCE 1914 

oratory data, eld data, and numerous 

graphs are included. 4044 SOUTH. PRINCETON AVENUE «+ CHICAGO 9, ILLINOIS 
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41 CONCRETE BONDING 


Larsen Products Corp.—Weld-Crete, which 
bonds new concrete to old concrete perma- 
nently, is the subject of an 8-page illustrated 
folder. A complete description as well as 
proof of its performance is included. This 
liquid agent also bonds new concrete to 
brick, wood, masonite, gypsum board, con- 
crete block, metal ceramic tile, glass and 
many other surfaces 


42 CONCRETE FORMING ON SEWAGE 
PLANTS 


Universal Form Clamp Co.—A 4-page bulletin 
points out the advantages of the Uni-Form 
Panel System in forming circular walls and 
Y walls on sewage treatment plant jobs 


43 CONCRETE FORMING SYSTEM 


Economy Forms Corporation—A catalog with 
pictures is offered showing a complete form- 
ing system available to contractors on a pur- 
chase basis. The easy adaptability of these 
forms te al types of form work, plus engi- 
neering layout service on each new project, 
together with a complete steel form good for 
a lifetime of service makes the new EFCO 
form an attractive investment for the large 
and small builder 


44 CONCRETE FORMS 


Universal Form Clamp Co.—A 32-page catalog 
points out to contractors the many features 
of Uni-Form Concrete Forms. It illustrates 
how forms are erected and stripped, gives a 
variety of applications and data explaining 
how Uni-Form Panels form concrete rapidly 
and economically 


45 CONCRETE FORM TIES, ACCESSORIES, 
ROAD BASKETS 


Universal Form Clamp Co.—A 32-page catalog 
containing a complete line of form ties and 
concrete accessories. Catalog features form 
design table and formula for developing stud 
wale and tie spacings. 


46 CONCRETE HANDLING EQUIPMENT 


Gar-Bro Mfg. Co.—A profusely illustrated 36- 
page catalog 300, containing specifications 
for more than 300 items of concrete handling 
equipment is now available. Serving as a job 
conditions and specifications guide, it fea- 
tures concrete buckets, chutes and hoppers, 
bucket attacnments, powered crane hooks, 
carts, wheelbarrows, bins and batchers, pav- 
ing vibrators, industrial wheels and other 
equipment 


47 CONCRETE PAVFMENT MANUAL 


Portland Cement Association—This 72-page 
illustrated manual gives details of geometric 
pavement designs and outlines the best meth- 
ods of construction. It presents in sum- 
marized, usable form, data on pavement lay- 
out and construction from recent technical 
society proceedings, engineering publications, 
field observations, tests and experience. 

(Sent in U. S. and Canada only.) 


48 CONCRETE PRECISION BUMP CUTTERS 


Concut Sales, iInc.—A new 2-page catalog 
illustrates and describes the concut precision 
bump cutter which quickly and efficiently 
eliminates bumps from concrete and asphalt 
surfaces within the tolerance of %-in. devia- 
tion in 16-ft. It also develops varying degrees 
of surface texture by adjusting the width of 
the spacers between the diamond blades. 


49 CONCRETE PRESSURE PIPE 


Price Bros. Co.—A 24-page book that explains 
and illustrates how prestressed concrete cyl- 
inder pipe is made, how the pipe is laid and 
the advantages of concrete pressure pipe 
also includes cut-away diagrams showing the 
construction of the various types of concrete 
pipe and the flexible, watertight joint. A 
table of types and sizes gives helpful infor- 
mation for selecting pipe. 


142 


50 CONCRETE REPAIR 


Masonry Resurf. & Cons. Co., Inc.—‘‘Iron 
Girdle Holds Concrete for Bridge Pier Re- 
pair” is a reprint illustrating the methods 
and techniques of “in the dry” repair of 
a 24-ft dia pier near Baltimore, Md. These 
procedures which revitalize deteriorated struc- 
tures adding many years of useful life to 
an old structure are similar to those utilized 
in the “Dri-Por’’ system of pile repair. Many 
illustrations clearly show the work in various 
Stages of repair. 


51 CONCRETE SAWING EQUIPMENT 


Concut Sales, Inc.—A new bulletin illustrates 
and describes the complete line of Concut 
Concrete Sawing Machines, Supreme Diamond 


Blades and Abrasive Blades. Included in the 
line is the Model R-85 Lightweight machine 
for sawing concrete up to 3-in. in depth, 
Model-S-200 Standard machine for sawing 
up to 5-in. in depth, the Self-Propelled Con- 
cut and the Jointmaster for large air base 
and highway sawing jobs 


52 CONCRETE SHORE PROTECTION 


Portiand Cement Association—Engineers and 
officials concerned with beach erosion control 
will be interested in an illustrated 30-page 
booklet on the use of concrete shore-protec- 
tion structures. The booklet presents a dis- 
cussion of wave action as well as other 
factors influencing the type and design. 

(Sent in U. S. and Canada only.) 
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PERMANENT 
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The R. D. WOOD 


Standard 
Swivel-Joint 
Hydrant 


R. D. Wood Hydrants are 
available with mechanical joint 
or flange-type pipe connec- 
tions. Also with O-Ring Seal 
when specified (shown below). 
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53 CONCRETE TESTING EQUIPMENT 


Forney’s Inc., Tester Div.—A complete line of 
low cost precision compression and flexure 
testers for cylinders, pipe, beams and blocks 
is the subject of a new bulletin. New mod- 
els, available for the production testing of 
high strength concrete cylinders according to 
ASTM and AASHO specifications, are also 
described 


54 CONCRETE TESTING MACHINES 


Soiltest, Inc.—A comprehensive 8-page bulle- 
tin illustrates and describes concrete testing 
machines and accessories, as well as units 
designed for field or laboratory use in test- 
ing cylinders, cubes, blocks and beams. Other 
items include air entrainment meters, kelly 


CATALOG DIGESTS 


balls, flexure and cube attachments, beam 
forms, cylinder molds, capping sets, curing 
cans, and slump test sets are shown. 


55 CONCRETE WATERSTOPS 


Water Seals, Inc.—Labyrinth Waterstops are 
manufactured of polyvinyl plastic, which 
helps maintain a constant, strong, watertight 
bond between concrete joints. A new catalog 
describes the convenient features of Laby- 
rinth Waterstops, including those which ren- 
der it resistant to age, chemical and weath- 
ering changes. Blueprint type specification 
drawings include the Labyrinth, Plextrip, Cel- 
lular and Dumbbell waterstops in their vari- 
ous sizes. A table lists the recommended joint 
application and water head for each size and 





YOU CAN GET TOA 
LOW-COST INSTALLATION 


This hydrant will give you reliability, strength and 
permanence at lowest possible cost. It assures your 
community of water delivered at top pressure, be- 
cause internal friction is reduced to the minimum. 
Generous size of all water carrying areas, carefully 
rounded changes of diameter, and scientifically 
tapered nozzleways all contribute to reducing 
friction well below A.W.W.A. specifications. 


EXTENSION PIECE 

The extension piece may be in- 
serted (without shutting off 
water supply) between hydrant 
head and barrel or between 
barrel and elbow. 


BREAKABLE FLANGE AND STEM COUPLING 
Available at slight extra cost and designed to snap 
under a blow which would otherwise smash the hy- 
drant beyond repair, thus depriving the community 
of fire protection for a dangerous length of time. 
Flange and stem coupling can be replaced in a jiffy 


without excavating. 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and "Sand-Spun” Pipe (centrifugally cast in sand molds) ws 


kind of waterstop. 








CIVIL ENGINEERING *+ 


October 1957 


56 CONSTRUCTION EQUIPMENT 


Seaman-Andwall Corp.—has issued a catalog 
covering their complete Sta-Bilt line of con- 
struction equipment. [Illustrated and de- 
scribed are the Pulvi-Mixer, Trav-L-Plant, 
Steel wheel, and pneumatic self-propelled 
rollers, materials spreaders, rock breaker and 
the Vibro-Joint cutter for making contraction 
joints in concrete paving. 


57 CONSTRUCTION MATERIALS 


Texas Vitrified Pipe Company—A compre- 
hensive, 32-page catalog lists complete Tex- 
Vit line of vitrified clay pipe, clay pipe fit- 
tings, glass-lined clay pipe, bituminous and 
plastic “Jiffy-Joints” for clay pine, Wedge- 
Lock plastic joints, channel pipe, perforated 
pipe, translot filter blocks, flue lining, chim- 
ney pipe and fittings, flue rings, fire brick, 
fire clay, clay pipe heating and ventilating 
ducts, wall coping and related clay products. 
Useful reference material also is included. 


58 CONTRACT PUMPING 


American Dewatering Corp.—A new and well 
illustrated catalog describing the predraining 
of many construction projects of typical and 
unusual interest. Outlines the services and 
benefits of contract pumping in which this 
company specializes. 


59 CORE DRILLS 


Acker Drill Co., Inc—Acker Bulletin 30 de- 
scribes the Toredo core drill. The basic Tore- 
do rig can be equipped with either a hy- 
draulic or mechanical screw feed. Power plant 
can be either gasoline, diesel, air or electric 
motor. The unit is readily adaptable for 
mounting on drag skid, jeep, truck or trailer. 


60 COST DATA 


Barco Manufacturing Company—Of!f interest 
to earthmoving contractors is a bulletin of 
cost data for soil compaction in restricted 
areas. Specifications accompany the data. 


61 CURB AND GUTTER LAYING 


E. L. Hardin Associates, Inc.—Literature is 
now available describing the Smith-Field Au- 
tomatic Curb & Gutter Machine for laying 
integral curb and gutter without forms or 
hand finishing and the Stephens-Canfield 
Automatic Curber for faster curb laying with- 
out forms and using asphaltic or Portland 
cement concrete. On-the-Job photographs 
show these machines in action. Complete 
specifications and data are included in the 
new literature. 


62 CURTAIN-WALL DATA 


The William Bayley Co.—Aluminum wall, cur- 
tain-wall and steel window wall systems are 
the subject of a new data reference file. In- 
cluded are three brochures with specifica- 
tions and detailed information as well as 
several folders of diagrams illustrating vari- 
ous window and curtain-wall systems. 


63 DEPTHOMETER, CAMERA, LOCATOR 


Bludworth-Marine—Literature describing the 
new single transducer survey depthometer 
ES 130, which is portable, weighs under 
40-lb and performs with great flexibility and 
precision, is now available. Also provided is 
information on an underwater TV camera 
with a continuous picture on monitor screen 
on boat or land, with depths to 180-ft; and a 
metal locator which pinpoints ferrous and 
non-magnetic metals in fresh and salt water. 
Pressurized to depths up to 160-ft, this loca- 
tor weighs 142-lb submerged. 


There are 260 Digest items on 
pages numbered 136 to 164. 


Read all items for the literature 


of interest to you. 
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64 DESIGN DATA ON SUSPENSION 
SYSTEMS 


John A. Roebling’s Sons Corp.—A 22-page 
booklet, which is specific to wire, strand and 
rope used on guyed structures and suspended 
systems of all kinds, except gigantic suspen- 
sion bridges, consists of chapters on gal- 
vanized wire, bridge strand, bridge rope, 
fittings, and special fittings. Fully dia- 
gramed, it includes complete specifications. 


65 DESIGN MANUAL 


W. R. Meadows, Inc.—has prepared a new 
manual entitled “Design Techniques for Con- 
trolling Moisture in Building Structures.” 
This manual, prepared by a firm of technical 
engineering writers, was originally planned 
to sell for $1.00 per copy. However, as this 
problem is of vital interest to all in the 
construction industry, this company will now 
send a free copy to all architects, engineers 
and builders who desire a copy for their file. 


66 DESIGN OF CONCRETE AIRPORT 
PAVEMENT 

Portland Cement Association—This 48-page 
booklet on the design of concrete pavement 
for airports presents design charts for deter- 
mination of pavement thickness and concrete 
resurfacing. Also included are recommenda- 
tions for jointing layout, the use of sub-base 
under concrete and the evaluation of existing 
pavements. 

(Sent in U. S. and Canada only.) 


67 DOCKS, WHARVES AND MOBILE 
DRILL BARGES 


DeLong Corporation—A new 20-page, profuse- 
ly illustrated booklet describes the DeLong 
method of installation of prefabricated docks, 


MARKERS 


@ PROTECT your investment in the 
original survey—and protect your- 
self from troublesome disputes. 


@ AT LITTLE COST you can quickly 
and easily drive Copperweld* Mark- 
ers and have permanent reference 
points. Bronze head can be center- 
punched and stamped for identifica- 
tion. If larger head is needed, a 4” 
adapter is available. 

*Trade Mark 


Furnished in any desired length—in multiples 
of 6 inches. Packed 10 markers to a carton. 


COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION Glassport, Pa. 








wharves and other structures including mobile 
offshore drill platforms raised by means of 
the DeLong Jack. Also describes the famous 
Texas Tower project, a mobile aerial cableway 
system and other commercial and military 
installations 


68 DOWEL BASKET ASSEMBLY 


Universal Form Clamp—New heavy duty type 
dowel basket assembly has been approved by 
many State Highway Departments including 
Illinois, Michigan, Wisconsin and Ohio. New 
assembly has been used on toll roads and on 
the Ohio and Indiana Turnpikes. Completely 
assembled and welded units are furnished 
along with all other transverse and longitu- 
dinal joint requirements such as stake pins, 
base plates, construction or expansion ma- 
terials, hook belt assemblies or tie bars. 


69 DRAIN. GRATES 


Irving Subway Grating Co., Inc.—A recently 
published four-page, two-color folder illustrat- 
ing the use of open mesh steel flooring as 
drain grates is now available. The folder 
contains photographic illustrations and shows 
typical uses of drain grates. There are engi- 
neering drawings of the various types and 
complete technical data to facilitate esti- 
mates and specifications. 


70 DRAWING INSTRUMENTS 


Fennel tInstrument Corp. of America—This 
firm offers a new line of drawing instru- 
ments for architects and engineers. Packaged 
in colorful simulated leather cases, these in- 
struments are made by Maho, one of the 
finest companies in West Germany. New lit- 
erature is available describing the line which 
is complete from flat and square types for 
the professional down to the inexpensive 
school set 


v ef 
ADAPTER FITS 
FLUSH WITH 
MARKER 


71 EARTH MOVER 


Yuba Mfg. Co.—A new 4-page bulletin, which 
includes photographs, diagrams and a de- 
tailed text, shows the versatility of the 
Movall, a heavy earth mover. Positive ejec- 
tion, greater stability, easy maneuverability, 
safety at high speeds and ability to handle 
any material are among the features high- 
lighted. 


72 ELIMINATE DESTRUCTIVE MOISTURE 


W. R. Meadows, Inc.—The practical solution 
to the problem of eliminating destructive 
moisture in all types of construction is fully 
explained in the brochure, ‘‘Sealtight Products 
For Better Construction.’’ This brochure con- 
tains complete product information, installa- 
tion information, installation drawings and 
architectural specifications. 


73 ENGINEERING CAREERS 


Chemstrand Corp.—‘‘The Chemstrand Story” 
describes the functioning of the Chemstrand 
Corp., which produces Acrilan fiber and ny- 
lon yarn. Positions for engineers, including 
those for civil in the construction of new 
plants, equipment, buildings and additions, 
are also outlined. 


74 EXPANSION PLATES & BUSHINGS 


Lubrite Div., Merriman Bros., Inc.—Manual 
No. 55 contains complete information, tech- 
nical data, and specifications about self- 
lubricating expansion plates and bushings 
for bridges, buildings, refinery equipment and 
chemical processing equipment applications. 


Return the coupon today! 


SUPERSENSITIVE 
ELECTRONIC EQUIPMENT 


Since 1926 
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SURVEY DEPTHOMETER 


MODEL ES 130 e Four scale”ranges, 0/65 feet, 


60/125 feet, 


LOCATORS « 


Representatives in Principal Seapeorts 
Brochures Mailed by Request 


BLUDWORTH MARINE 


Division of KEARFOTT COMPANY INc. 


1500 Main Avenue, Clifton, N. J. 


COMPLETELY 


PORTABLE 
(lightweight) 


120/185 feet and 180/245 feet. 
Accuracy + 14 of 1%. Operates on 6 or 12 volts 
DC or 115 volts AC. Single Transducer. Weighs 
under 40 Ibs. Base price of instrument $1175 
F.0.B._New York. 


OTHER PRECISION|ELECTRONIC EQUIP- 
MENT FOR NAVIGATION AND UNDER- 
WATER SURVEY 


RADIO DIRECTION FINDERS * ECHO DEPTH RECORD- 
ERS * RADIO TELEPHONES * SURVEY DEPTHOMETERS « 
UNDERWATER TV CAMERAS » UNDERWATER METAL 
RADAR * LORAN « "POWER DIVER" 


A BSUBSIDIARY OF 
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75 EXPLOSIVES FACT BOOK 


Atlas Powder Co.—A complete line of explo- 
sives products is described in a new 48-page 
catalog that includes facts and figures to 
assist users in their selection. Containing 
more than a score of tables and over 100 il- 
lustrations, the book summarizes the most 
effective and economical explosives materials 
and methods as employed in 9 major indus- 
tries, including mining, quarrying, construc- 
tion, seismic prospecting and pipelining. 


76 EXTRUDED GRATING 


Washington Aluminum Co., Inc.—An eight- 
page booklet in color describes the many uses 
of gratings and treads of aluminum. Extruded 
grating is a most versatile product since its 
various depths, and punchings make them 
suited for marine industrial and commercial 
applications. Specifications and a safe tread 
table are included. 


77 FIBRE FORMS 


Sonoco Products Co.—Uses of Sonotube, fibre 
forms, are illustrated in a new brochure. 
These fibre forms provide an economical 
method of forming round, obround, half- 
round and quarter-round columns. Also en- 
casement of steel and wooden piles, existing 
columns and utility risers. Available in sev- 
eral different types, the newest which pro- 
vides a form surface requiring little or no 
rubbing of the finished column. Technical 
data also available. 


PLEASE BE PATIENT 
YOUR REQUESTS TAKE TIME! 


78 FIBRE TUBES 


Sonoco Products Co.—Sonovoid, fibre tubes, 
were specifically developed to form voids in 
bridge decks; wall, floor, roof and lift slabs 
and in concrete piles. Uses illustrated in a 
new brochure. Sonovoid, fibre tubes, are 
used in precast or cast-in-place units of con- 
ventional or pretensioned construction. Tie 
down and spacer method shown along with 
design data for 8-in. and 12-in. slabs. Other 
technical data available. 


79 FILTER MEDIA 


Anthracite Equipment Corp.—A new bulletin 
on “Anthrafilt” tells the reasons why selected, 
graded crushed anthracite is superior to sand 
as a filtering material. Information about a 
free technical advisory service is included. 


80 FIR PLYWOOD DIAPHRAGMS 


Douglas Fir Plywood Assoc.—A completely 
new publication on Fir Plywood diaphragms 
has just been released. Written by engineers 
for engineers, it is an easy-to-use, handy-to- 
file, 10-page folder describing the importance 
and function of diaphragm construction, the 
advantages, how they are designed and their 
comparative cost. Suggested specifications 
are also included. 


81 FLOOR ARMOR 


Irving Subway Grating Co., Inc.—Just pub- 
lished is a new catalog on Gridsteel floor 
armor. Gridsteel is made of steel bars on 
edge, bent and joined together in a contin- 
uous hexagonal mesh pattern. Floors armored 
with Gridsteel last indefinitely. Gridsteel 
prevents ruts or potholes from forming, gives 
an even tractional floor surface at all times. 
Catalog illustrates uses, advantages, and 
shows how quickly and simply Gridsteel is 
installed. 


82 FLOOR GRATING AND STAIR TREADS 


Kerrigan Iron Works, Inc.—A 16-page catalog 
gives a picture story of Weldforged grating 
and stair treads with continuous spiral cross 
bars alternating right and left, and slightly 
above bearing bars for extra safety. Elec- 
tronically weldforged inio solid, one-piece 
units for strength and durability. Contains 
safe load table, engineering data on both 
grating and treads. 


“Everything 
in Trackwork” 





plus 
Experience 
Personalized Service 
Modern Facilities 

— Vast Resources 


Call on Connors for qualified, 
experienced Field Engineering 
Service. Contact 

West Virginia Works 
Connors Steel Division 

H. K. Porter Company, Inc. 
Huntington, West Virginia 
Telephone 7174 


“JA. IK. JPORTER COMPANY, INC. 


CONNORS sTé & t. DIVISION 
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83 FORK TRUCKS 


Clark Equipment Co.—An 8-page, 4-color bro- 
chure describes the construction, operating 
characteristics and specifications of all three 
models in the new “Ranger” line of fork 
trucks for outdoor handling. Schematic draw- 

illustrate the torque converter, power- 

transmission, non-steering drive axle 
and steering drive axle designed especially for 
the equipment. Sketches describe the new 
brake system and differential locking device 
used to distribute power equally to all wheels. 
Color drawings that indicate some applica- 
tions of the machines plus tables and charts 
are included. 


84 FORM-TYING HANDBOOK 


Richmond Screw Anchor Co.—The latest in 
concrete form-tying and anchoring methods 
and devices is described in a 46-page hand- 
book. Strengths, working loads and dimen- 
sions, drawings to show their uses, a detailed 
section of tested form-ty engineering pro- 
cedures, formulae and tables are also provid- 
ed. Many aspects of form design and con- 
struction including hanging systems, tilt-up 
construction, etc. are covered by blueprints. 


In filling out the coupon, please print 
clearly and be sure that you furnish 
a complete address. Please allow at 
least four weeks to process your re- 


quests. 
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85 FOUNDATION PIPE 


L. B. Foster Co.—A new 16-page catalog giving 
complete technical information on spiralweld 
foundation pipe is now available. The com- 
plete range of sizes and specifications is 
given, including o. d. sizes, wall thicknesses, 
weights per lineal foot, section modulus and 
radius of gyration. Application photographs 
show use of pipe for piling. Typical driving 
logs and information on driving accessories 
are included. 


86 FRICTION MATERIALS 


Caterpillar Tractor Co.—An 8-page illustrated 
booklet, that answers questions about friction 
material in clutch facings and brake linings, 
points out vital characteristics friction ma- 
terials must have in order to withstand the 
severe conditions imposed by earth-moving 
machines. Friction loss, glazing and chipping, 
wear and torque capacity are discussed. ‘‘Fric- 
tion Facts” describes the tests Cat friction 
materials must pass before approved for use 
in tractors or in replacement parts for older 
models. 


87 GEAR DRIVE 


Johnson Gear & Mfg. Co.—New literature is 
available which completely describes and il- 
lustrates, through diagrams and photographs, 
the many features and uses of the Johnson 
Right Angle Gear Drive. Complete specifica- 
tions are also given. 


88 GEARS 


The Earle Gear and Machinery Company—A 
twenty-page catalog describes in general, the 
kinds and sizes of gears manufactured by this 
company. Its contents deal with spur gears, 
bevel gears, helical gears, worm gears, racks, 
non-metallic gears, sheaves, sprockets, special 


machinery of which gears form a part, and 
special gear information. Illustrated with 
photographs, it also shows actual Earle in- 
stallations. 


89 GRATING FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—General 
Grating Catalog F400 contains illustrations, 
descriptions and complete engineering data 
on grating flooring, treads and floor armor- 
ing (riveted, press-locked, welded types). Ir- 
ving Grating is safe, durable, fireproof, ven- 
tilating, clean and economical for industrial 
and power plants and refinery walkways, 
stairways, driveways, trucking aisles. 


90 GRATINGS 


Borden Metal Products Co.—A new 16-page 
catalog shows the three basic types of grat- 
ing construction; more than 30 dimensional 
drawings of subtypes; eight safeload tables 
covering steel and aluminum gratings, road- 
way erating and sidewalk slabs plus other 
tables on panel widths, tread widths, floor 
armor, etc. Also shown are the various safety 
treads and their nosings. Included are the 
steps for careful planning and checking of 
the job. 


91 GUARD RAIL 


Granco Steel Products Co.—A new product 
manual contains 8 pages of application pho- 
tographs, standard drawings, specifications, 
curving data, installation instructions and 
facts on non-highway use of the new Granco 
deep beam guard rail for highways and 
bridges. Corrugated from tough carbon steel 
to act as a continuous impact-resistant beam, 
its inherent characteristics and engineered 
features provide hi-strength visual barrier, 
greater safety, no pocketing, interchangeable 
sections and economy. 
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WHAT IS CIVIL ENGINEERING ? 


This is always a “$64 question,” with new complexities com- 
pounding older complexities every passing year. 

One by-product of the 1952 Centennial of Engineering was the 
creation of an ageless reference work describing every detailed 
aspect of the civil engineer’s work. Each example, contributed by 
different experts, each famous in his selected field, is a fascinating 
interweaving of historic events that concern the civil engineer. Its 
total of 81 papers constitute a history that can never become out 
of date, embracing engineering education, city planning, con- 
struction, irrigation, power, sanitary engineering, soil mechanics, 
structural design, surveying, transportation, and waterways. 

For civil engineers this is certainly a “must” reference book, com- 
parable to an authoritative atlas of the world, a dictionary and the 
family bible. A more suitable gift for graduation, anniversaries, or 
other special occasions can scarcely be imagined. 
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92 GUNITE 


Pressure Concrete Co.—Gunite in all phases 
is described and illustrated in a 48-page 
booklet which contains complete specifica- 
tions. Illustrations show Gunite repair of 
reservoirs, dams, filter plants, sewage dis- 
posal plants, stadiums, bridges, stacks and 
bunkers. The booklet also contains photo- 
graphs on new prestressed tank construction 
and other data. A new leaflet just published 
illustrates pressure grouting to dams. 


93 HEAVY DUTY TRAILERS 


Birmingham Mfg. Co.—Catalog “E’’ fully de- 
scribes and illustrates a complete line of 
heavy duty trailers including platform, oil- 
field and telescopic types as well as tandem 
and single axle lowbeds. Complete specifica- 
tions are given in the 25-page brochure and 
many diagrams and charts are used in the 
explanation of equipment features. 


94 HIGHWAY GUARD RAILS 


United Steel Fabricators, Inc.—A new bulle- 
tin gives complete information on 2 beam- 
type highway guard rails: Barrier-Beam, fea- 
turing extra-deep corrugations for high im- 
pact resistance, exclusive rounded safety-top 
edge and off-post splicing to permit faster 
erection; Universal Beam, available in either 
10 or 12 guage with wide lap joints that 
assure high beam strength 


95 HIGHWAY PAVING 


Barber-Greene Co.—Among the many features 
of the Model No. 879-B finisher are positive 
traction, new transmission, higher-speed tam- 
per, new crawlers and new power unit. The 
new finisher is the subject of a 12-page 
booklet which is fully illustrated. 


96 HORIZONTAL SHORING 


Spanall of the Americas, Inc.—Now avail- 
able is a revised edition of the 8-page cat- 
alog on the subject of Spanall, registered 
trade name of pre-stressed, all-metal hori- 
zontal shoring for all types of beam and 
slab concrete floor forms. The new catalog 
contains complete engineering and applica- 
tion data, supported by isometric drawings, 
charts and photographs illustrating typical 
installation techniques. 


97 HOT-MIX ASPHALT MIXING 


The Asphalt Institute—‘‘Specifications and 
Contruction Methods for Hot-Mix Asphalt 
Paving” brings together in a concise and log- 
ical relationship all recognized and proven 
types of hot-mix asphalt paving. By following 
the specifications and construction methods 
outlined in this 96-page booklet, the engineer 
will be able to prepare specifications that 
may include special characteristics of physi- 
cal dimension, quality, and financial invest- 
ment according to local requirements and 
limitations. The price is $.35. 


N. B. There is a charge for this book. Make 
checks payable to The Asphalt Institute. 


98 HOT-MIX ASPHALT PAVING 


The Asphalt Institute—‘‘Mix Designs for 
Hot-Mix Asphalt Paving’ outlines in detail 
four mix design methods: the Marshall; the 
Hveem; the Hubbard-Field; the Smith Triax- 
ial. This manual is for the construction and 
guidance of inspectors and technicians ac- 
tively engaged in. the design of hot-mix 
asphalt ~paving and for student. instruction 
in this specialized field of engineering. The 
price is $1.00. 


N. B. There is a charge for this book. Make 
checks payable to The Asphalt Institute. 


99 HOW TO CORE DRILL 


Acker Drill Co., Inc.—‘‘Basic Procedures of 
Diamond and Shot Core Drilling’ shows with 
over 80 illustrations and drawings the funda- 
mentals of core drilling practice. Pipe driving, 
core recovery, core logging and storage are 
all covered in this pocket size book for the 
beginning driller. The price is $1.00. 


N. B. There is a charge for this book. 
Make checks payable to Acker Drill Co., Inc. 
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100 HYDRAULIC DATA BOOK 


Leupold & Stevens Instruments, Inc.—lInter- 
pretative data on water measurement and 
control is at your fingtertips in this 144-page 
revised edition, in three parts: float wells 
and instrument shelters; errors in flat oper- 
ated devices; hydraulic tables; plus pages 
for notes and memorandums. Indispensable 
for the engineer with its wealth of informa- 
tion, tables and illustrations, the price of 
the book is $1.00. 


N. B. There is a charge for this book. 
Make checks payable to Leupold & Stevens 
Instruments, Inc. 


101 HYDRAULIC TESTING MACHINE 


Soiltest, Inc.—A 2-page bulletin describes the 
new Versa-Tester, a hydraulic testing ma- 
chine with capacities to 30,000-lb. Compres- 
sion and tension tests that can be run and 
materials that can be tested are listed in the 
illustrated bulletin. Specification and acces- 
sory descriptions are included. 


102 HYDRAULIC TURBINES 


The James Leffel & Co.—Details on the tur- 
bines which drive both power generation and 
Pumping units at the United States Bureau 
of Reclamation, Chandler Pow and Pump- 
ing Plant, are given in a 12-page Bulletin 
1098-E. Descriptive literature on other recent 
turbine installations will be inclosed. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


103 IH TD-24 MAILER 


international Harvester Co.—Av 8-page pam- 
phlet, “Boss of the Big Jobs,” emphasizes 
the solid framework of the 200-hp TD-24, its 
planet power steering, and the option of 
torque converter or gear drives. Line draw- 
ings illustrate components of the torque con- 
verter, drive system, the main frame, and a 
cutaway exposure and explanation of the 
planet power steering system. 


104 INDUSTRIAL HISTORY 


Graver Tank & Mfg. Co.—To celebrate its 
Centennial, Graver has issued an interesting 
folder on the company’s history. Called “A 
Century of Craftsmanship in Steel and Al- 
loy,” it presents an excellent summary of the 
last 100 years of industrial history centered 
about the techniques and contributions of a 
leading fabricator. 


105 JETTING PUMPS 


Griffin Wellpoint Corporation—A booklet il- 
lustrates jetting pumps for pile and caisson 
jetting, oil pipe line testing, water supply and 
fire protection. The illustrations show un- 
usual set-ups for high-pressure jetting, in- 
cluding parallel and series pumping arrange- 
ments. 


106 JOBS DESCRIBED 


Boeing Airplane Company—An extensive bro- 
chure is offered describing the roles of aero- 
nautical, civil, electrical and mechanical en- 
gineers, mathematicians and physicists in 
the design, research and production of ad- 
vanced commercial and military aircraft and 
guided missiles at this company. Home ad- 
dress requested. 








McKIERNAN-TERRY 


PILE HAMMERS 
USED ON THE TWO 


BIGGEST JOBS IN NEW YORK 


The two biggest jobs in the New York area, and they’re both going 
up with the help of McKiernan-Terry Corporation Pile Hammers. 


CHASE MANHATTAN BANK 
BUILDING and... 


Your jobs will move quicker on any type of piling or soil if you specify 
McKiernan-Terry hammers. There’s a size — 22 of them, and type ow 
double-acting, single-acting, compound, or diesel for every job as well 
as leads, extractors, steam generators and accessories. 


SOUTH FERRY TERMINAL 


McKiernan-Terry equipment is designed with many extra features 
that insure fast, economical pile driving, low maintenance and safety. 


McKIERNAN-TERRY CORPORATION 
DOVER, NEW JERSEY 
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107 JOINT SEALER AND WATERSTOP 


Sika Chemical Corp.—A brochure describes 
the four new consistencies of Igas Joint 
Sealer. The stiffer consistencies are used 
for water reservoirs, swimming pools, tun- 
nels and deep basements. Lighter consis- 
tencies are used where there is no actual 
water pressure such as joints in metal build- 
ing panels. Specifications and architectural 
details are included. 


108 JOINTS FOR VITRIFIED CLAY PIPES 


National Clay Pipe Mfg.—Five tested methods 
for joining vitrified clay pipe are described 
in a new bulletin now offered. This 2-color, 
4-page bulletin gives instruction for jointing 
hot-poured bituminous, plastisol, pre-cast bi- 
tuminous, mortar, and pressure joints. In- 
formation on preparing trench beds and back- 
filing is also included 


109 K-45 KOMPACTOR 


Buffalo-Springfield Roller Company—aAn _il- 
Justrated 8-page colored booklet giving com- 
plete specifications and on-the-job perform- 
ance reports of the K-45 Kompactor. The 
time saving, cost cutting Kompactor is self- 
propelled, highly maneuverable. Works on 
steep banks and all but eliminates hand- 
—— Features exclusive compaction prin- 
ciple 


PLEASE PRINT 
NAME CLEARLY. 


110 LAND CLEARING EQUIPMENT 


Fleco Corp.—Equipment designed to multiply 
the usefulness and step up the capacity of 
cat track-type tractors is the subject of a new 
fully illustrated brochure. Included are front- 
mounted equipment such as a treedozer, rock 
rake and root rake; equipment for use on 
drawbar or tool bar such as a pull stumper, 
rolling chopper, and undercutter. 


111 LATEX BINDER 


Surco International Corp.—Surco, a modi- 
fied latex emulsion which imparts to cemen- 
titious materials exceptional tensile strength, 
density, watertightness, resilience, resistance 
to wear and temperature changes, protection 
against certain corrosive agents, is described 
in a new 4-page bulletin. The bulletin also 
clearly outlines the general specifications and 
many uses of this new product. 


112 LEVEL READING 


Lenker Mfg. Co.—A new 4-page bulletin de- 
scribes endless band direct reading, a new 
approach to fast accurate leveling. Methods 
of setting the band at the bench mark and 
measuring elevations are discussed 


113 LIMI-TORQUE CONTROL 


Philadelphia Gear Works—28-page catalog L- 
550, gives background information on this 
automatic, power activated device for con- 
trolling all types of valves and sluice gates. 
It describes the available types and lists 
specific applications. Installations are shown 
in power plants, refineries, and in various 
industries 


114 LONGSPAN JOISTS 


Haven-Busch Co.—A 32-page catalog describ 
ing the new longspan series joists SJI-AISC 
and includes Top Chord Extension graphs, 
maximum moment table, load-carrying tables, 
panel dimensions, and other pertinent design 
data 


115 LOW-BED TRAILER 


Dorsey Trailers, Inc.—A new low-bed trailer 
with removable gooseneck has been added to 
Dorsey’s line of machinery trailers. Available 
in capacities of 15 to 75-tons, the trailer sim- 
plifies one-man loading and unloading of 
heavy machinery. A hydraulic system lowers 
the front end to the ground, and lifts it back 
into running position. Detailed information 
is available. 


116 MAPPING PRODUCTS 


Fairchild Aerial Surveys, Inc.—A quick refer- 
ence guide to Fairchild mapping products 
shows the materials and methods for pro- 
ducing different types of maps. Included 
are oblique and vertical photos, photo index 
and line index, controlled mosaic or photo- 
map, topographic contour map, magnetic con- 
tour map, and radioactivity contour maps 
and strip chart. 


117 MASONRY DRILLS 


Termite Drills, Inc.—A recent catalog de- 
scribes the complete line of Termite Carbide 
Tipped Rotary Masonry Drills. These drills 
feature nitride hardening which extends drill 
worm life at least 500 percent over drills that 
are not hardened. Prices and drilling recom- 
mendations are given. 


PIPE AND PILING 


Posey specializes in the fabrication of large O.D. pipe 

for high pressure, high temperature service in water lines, 
sewage outfall lines and similar applications . . . with 
facilities for producing pipe and piling from 20” diameter 
and larger ... economically and on time. Write for 
specifications and prices without obligation. 


CARBON STEEL 
STAINLESS STEEL 
NICKEL CLAD 
STAINLESS CLAD 
MONEL CLAD 
WROUGHT IRON 


Fabricated in accordance with ASTM specifications, Class A252-46 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION 
NEW YORK OFFICE: GRAYBAR BLDG. 


LANCASTER, PENNA. 
ESTABLISHED 1910 
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HYDRAULICS TRANSLATIONS 


To avoid duplication of effort and to bring the hydraulics 
engineer a definitive list of available translations of 
literature on hydraulics, the Committee on Research of 
the Hydiaulics Division has prepared "A List of Trans- 
lations of Foreign Literature on Hydraulics.” This ma- 
terial is available as ASCE Manual 35—the latest of a 
renowned series of authoritative publications on civil- 
engineering subjects. This Manual can be ordered by 


clipping this coupon and remitting as indicated below. 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


Please send ASCE Manual 35. Enclosed is my check for 
(check one} 


[_] $1.00 for members NOS 5 bo ee nie 


[] $2.00 tor non-members 


Street 


MOHD shs ocr Sibi exis cb ois dg WROD ss + RMaa Gers 

















ARCH DAM SYMPOSIUM, JUNE, 1956 


Since the last symposium on masonry dams was held in 
April, 1939, much progress has been made in the design 
and construction of arch dams and their appurtenances. 
This symposium was planned to enable engineers con- 
cerned with arch dams to exchange their ideas and ex- 
periences for the benefit of all. A single volume con- 
taining the papers from this symposium is now available 
from Colorado State University. This volume can be 
ordered by clipping this coupon and remitting as fol- 
lows: In quantities of 50 or more the cost is $3.50 each; 
for orders of less than 50 the cost is $5.00 each. 


Dept. of Civil Engineering 
Colorado State University 
Fort Collins, Colorado 


Please send......copies of the SYMPOSIUM ON 
ARCH DAMS. Enclosed is my check for $...++. 


NS OLN 056 6c ah 00k Oss ce Uebkes 0 ebb saceweeka 
BUGS CRE ran eesG ss 6 Slob ebb beke sk 00s es ceceebe 


REL: bis Kash a:d ona anid bas 6 cleMN~ ss Sa oe tebe 
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a job for the 























Ranney. 


Conventional Collector. Proven by indus- 
tries the world over, the collector that yields 
more naturally filtered water, with less equip- 
ment, less personnel, and fewer pumps than 
ony other conventional collector. 











A Few Industries 
Now Using the 
Ranney Method 


Granite City Stee! Co. 

U. S. Steel Corp. 

Wheeling Steel Corp. 

Shell Oi! Co. 

The Texas Co. 

American Cyanamid Co. 

Eli Lilly and Co. 

Allied Chemical & Dye Corp. 
Monsanto Chemical Co. 

Mead Corp. 

MacMillan & Bloedel Ltd. 

E.1. DuPont de Nemours & Co. 
Olin Mathieson Chemical Corp. 
Timken Roller Bearing Co. 


Infiltration Gallery. The gallery, engi- 
neered by Ranney, provides industry a low 
cost water supply. The gallery provides large 
quantities of clear non-turbid water in a 
revolutionary yet economical way, and it re- 
quires no maintenance. 


Ranney Intake. The Ranney Intake, already 
has proven that plants and factories can ob- 
tain surface water both efficiently and eco- 
nomically. The Ranney Intake can usually fit 
into the design of your engineering depart- 
ment or consultant. 


Ranney Vertube. Small industry and low 
volume users can now have a natural gravel 
vertical water well at low cost. Engineered 
with the same Ranney precision that has made 
their method a must for industry. 


Ranney 


ci 
Ranney Method Water Supplies, Inc. 
841 Alton Ave. Columbus 19, Ohio 
Associated With 
Ranney Method Western Corporation 
Ranney Method International, Inc. 














Modem equipment | CATALOG DIGESTS | TIDE GATES 


prompt service—any- Se 
RESEMBLES RCODRIAR c nema 
where. 


Inquires Invited. 118 MATERIALS 


Vulcan Materials Co.—The 1956 Annual Re- 
port contains informative descriptions of 
Vulcan products, which include concrete, ag- 
gregates, chemicals, metallics, plastics, and 
paving materials. Vulean’s slag, a by-product 
of blast furnaces and described as one of the 
best and most versatile aggregate materials 
is highlighted in the 28-page booklet 





119 MEASURING FLUMES 


Thompson Pipe & Steel Co.—Four pages of Fig. B-124-D 

tables on Free-Flow discharge for Parshall Two 60” Type M Gates on Relief Cul- 
Measuring Flumes up to 20-ft throat width Wood d P ‘ Stati 
are included in the catalog describing this verts near Woodward Pumping Station, 
all-steel product which provides accurate Plymouth, Pa. 

measurement of water and fluids in open 
channels and ditches for irrigation systems, 
water works, sewage and industrial plants 
They are also made of stainless steel and 
aluminum 


120 METERS, FEEDERS, CONTROLS 


B-I-F Industries, Inc.—A new catalog pro- 
vides a general coverage of equipment made 
by this company and its divisions. Photos 
of equipment as well as installation photos 
and brief descriptions of many products 
including flow, level, and pressure or tem- 
perature meters, liquid and dry material blen- 
ders, diatomaceous earth filters, liquid and 
dry feeders, control equipment and apparatus, 
and equipment accessories are included 


21 METRIC WALL CHART ee 
121 Two 72” x 72” Type M-M Gates on 


Mayo Tunnel and Mine Equipment—Simpli- 
fied metric conversions, originally designed Toby Creek Outlet Works, Plymouth, Pa. 


DRILLING CONTRACTORS for the Mayo company office is now avail- 
able. Newly revised chart includes: feet to BROWN & BROWN, INC 
meters; inches to meters; decimals of a - 
PITTSBURGH 20, PA. foot; meters to feet plus other useful con- LIMA, OHIO, U.S. A. 
version factors. Illustrated are steel forms, ’ 4 


tunnel shields, grouters and other equipment 
for the mining industry 


Caterpillar Tractor Co.—‘‘Modern Mining,”’ an | e I 


illustrated catalog of modern, heavy-duty 


machinery in today’s mine, shows how Cat’s 
crawlers, wheel tractors, tractor-shovels and 
motor-graders help increase production in 
many ways. From bulldozing and ripping over- 


burden to primary power and hauling, actual 
job reports and on-the-spot photos explain 


also ‘lists. condensed data "on bos ages ane The world’ S finest low- 
cost precision testers. 




















123 MOBILE COMMUNICATION SYSTEMS 


Bendix Radio—Equipment to provide 2-way 
FM communication with mobile units are 
described and illustrated in a 6-page bro- On 
chure. A description of typical installations 
as well as complete specifications and typical 


performance data are included CYLI N DE RS 


124 MOLOX BALL JOINT PIPE 


American Cast Iron Pipe Company—New illus- CU BES 


trated catalog contains instructions for as- 
sembly, weight and dimension tables and 


different methods of installing Molox Ball BLOC KS 
Joint Pipe for river crossings and submarine 
service 
* 
Photogrammetric BEAMS 
° 4 MOTOR GRADER 
Engineering 125 | 
3 Allis-Chalmers Co.—Working advantages pro- 
. . vided by the Model Forty Five Motor 
Advances starting time. Grader are covered in a new 16-page, 2-color 
catalog. Photographs, sketches and other in- 
4 H structive illustrations aid readers to visualize ay 
Conserves engineering details of the motor scraper’s mechanical fea- if it’s | concrete tester 
tures and components. On-the-job photo- 


manpower. graphs further assist in telling the perform- you need—get in touch with 


ance, operating, comfort and service sim- 
Produces fast but es caeas abiiiintete athe anesneantes iuee FORNEY’S | 
factual data. ia | ALLS 
TESTER DIVISION 
Turn to page 136 and order your | AAT) ARTI RENAL 


1101 LEE HIGHWAY, ARLINGTON 9, VIRGINIA literature. 








ls economical but exact. 
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IGESTS ° ts 
<liiniasnaaidaiidiin.|. 9° Backfilling 


126 MOTOR GRADER ; before pouring concrete 


Galion tron Works ha el oe “— e 

T-700 Grade-O-Matic otor rader w . 

torque converter and power-shift transmission t d y 
was built to give maximum push-power at ad saves ime an mone 
the blade and to prevent useless spinning of * 

the drive wheels. A 4-page illustrated brochure ry 

contains a complete description and speci- * 

fications. 


127 MOTOR SCRAPER 


Allis-Chalmers Mfg. Co.—Performance and de- 
sign features of the TS-160 Motor Scraper, re- 
cently added to the Allis-Chalmers motor 
scraper line, are featured in an 8-page illus- 
trated catalog, MS-1226. Photograph’s, illus- 
trations, and specifications help tell the new 
model’s design and construction story. 


128 NON-CLOG PUMPS 


Economy Pump Div., Wheeler Mfg. Co.—A 
new 4-page catalog describes 2 types of ver- 
tical non-clog pumps designed for sewage dis- 
posal, underpass service and drainage, and 
many applications in reduction plants and 
paper mills. The catalog illustrates 3 differ- 
ent dry pit installations for medium-to-deep 
settings. Metallurgy, performance data and size 
information, as well as photographs and cut- 
away drawings are included. 


129 NON-SHRINK MORTAR 


The Master Builders Co.—How to get better 
results in 12 important construction opera- 
tions by using non-shrink mortar, is dis- 
cussed in a new bulletin just published. The 
operations are illustrated in a building cross 
section view as cover such applications as 
waterproofing walls and joints, grouting 
building columns, machinery and anchor 
bolts, to caulking sewer pipe joints, etc. Each 
application illustrated is keyed to a short 
explanatory paragraph ase f 
ay 


130 NON-SKID GRATING St. Marks Evan. Luth. Church, 


Reliance Steel Products Co.—A new catalog St. Paul, Minn. Sheehy Con- 
on Relgrit abrasive embedded surface non- ‘ str. Co., contractors. Albert 
skid grating gives details of application, de- Plagens, Architect. 

sign and illustrations of typical installa- 


tions. Catalog R-655B includes technical in- . ° ° 
formation, available grating sizes, safe load Concrete column underpinning formed with 
tables, and tread sizes and details. 

1317 OJLLESS LUBRICATION ® 
Spadone-Alfa Corp.—Literature providing com- 

plete information about Metaline, a non- 


graphite compound that is premolded for 
superior density and long life, is now avail- 


able. Metaline oilless self-lubricating bush- Fib - 

ings, expansion plates, washers and special re Oris 

parts are described. This exclusive lubricant 

assures long service in underwater, high 

a ee ee ee ee ee The footings for the round columns of reinforced concrete 
1 were set well below grade. 


132 OPPORTUNITIES IN ENGINEERING The use of low-cost Sonoco SonotuBE Fibre Forms for the 
Northrop Moseat. Inc.—An informative bro- underpinning made backfilling possible before pouring because 
chure describing the many engineering oppor- omnis ¢ 

Scuiiion ta aaa souneaie ae teleuen anes oes stripping and recovery of forms was unnecessary. The fibre 
tial guidance, boundary layer research and forms required no bracing as backfill held them in place. 
others associated with the Snark interconti- 

nental uided missil nd th - : = 

iis tk iia ic eae ee. ee Ready-mix trucks moved on the fill to pour the columns. Back- 
excellent working Bogen - apr pa filling before pouring resulted in the use of less equipment, 
new muiti-m on OlMar engineering an 8Cl- p ; ; . 

ence eenter, the benefits of working with | labor and materials . . . and stepped up construction time. 
Northrop, and the advantages of Southern r a 

California living are vividly explained in this | For a fast, economical method of forming round columns of 


free booklet. concrete, use Sonoco SonoTuBE® Fibre Forms! Sizes from 
2” to 48” I.D. up to 48’ long. Order in specified lengths or 
133 OPTICAL TRANSIT saw to your requirements on the job. See our catalog in Sweets. 


Geo-Optic Co., Inc.—An optical transit with 


erecting eyepiece, double center, T 50, repre- For con » info io ices. wri, 
Seo Gee te ee r complete information and prices, write 


enabling surveyors, engineers, etc., to cope 
with any possible problem of triangulation SoOnNOCO 


and to obtain results of the highest accuracy. 


A leaflet explaining this new type of theod- . PrRoDUCTS COMPANY 


: CONSTRUCTION PRODUCTS DIVISION 
PLEASE BE PATIENT a HARTSVILLE. S. C. 


YOUR REQUESTS TAKE TIME! Pe crtnlanpct ty oe oO ‘é Naan eae 


REG. US. PAT. OFF. AKRON, IND. © LONGVIEW, TEXAS @ BRANTFORD, ONT. ¢ MEXICO, D. F 
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134 PAVING HANDBOOK 


American Bitumuls & Asphalt Co.—The latest 
edition of the Bitumuls Paving Handbook 
covers a wealth of practical data on paving 
methods and materials. These include road 
and airport paving specifications and con- 
struction details, complete tabular data on 
asphaltic binder applications and aggregate 
requirements, with condensed Asphalt Insti- 
tute specifications. Also, there is data on 
Laykold compounded asphalts for flooring, 
tennis courts, and protective coatings 


135 PAVING PRODUCTS CATALOG 


W. R. Meadows, Inc.—A new catalog on Seal- 
tight Paving Products ... covering asphalt 
expansion joints, corkfill expansion joints, 
fibre expansion joints, center strip, dummy 
joints, concrete curing compounds, subgrade 


WATER 
CONVEYANCE 


CATALOG DIGESTS 


paper, base plate, rubber asphalt joint seal, 
sewer joint compounds and road marking 
paints is offered. The catalog not only con- 
tains all of the general information on each 
product, but also a Standard Specifications 
section that truly explains what specifica- 
tions each product meets 


136 PILE DRIVING 


Cc. L. Guild Construction Co., Inc.—A new 
eight-page brochure entitled ‘Pile Driving’ 
includes a fairly comprehensive brief on piles 
and pile driving. This literature also describes 
in great detail the Cobi Cast-in-Place Con- 
crete Pile, gives specifications and the meth- 
od of installation. The brochure is amply 
illustrated with action photographs and va- 
rious completed structures which rest on Cobi 
piles. Included also are detailed examples of 
recent load tests made on Cobi Cast-in-Place 
Concrete Piles. 


Water always has been vitally important to Man. Ancient camps 
and cities always were located near water. Yet, conveyance of 
large quantities of water by pipe lines, pumps and valves for 
domestic consumption, industrial supply and fire protection, is 
comparatively a modern art. Only 100 years ago in this country, 
crude pipes and valves made of bored logs were in common use. 

Compare the wooden valve body with its crude iron-paddle 
gate used in Mobile, Alabama, 1840-1850, with the modern M&H 
mechanical joint valve above. M & H valves and hydrants 
today are engineered products, made to conform to exacting 
standard specifications. That’s why leading water works engi- 
neers today use M & H valves and hydrants. 

For complete information, address 


M:H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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137 PILE REPAIR 


Masonry Resurfacing & Construction Co., 
Inc.—An eight-page illustrated pamphlet is 
offered describing the Dri-Por system of pile 
repair and encasement. The pamphlet de- 
scribes the application of the Dri-Por system 
to the repair of the 5-mi James River Bridge 
system near Newport News, Va. Also in- 
cluded is a description of the Dri-Por K-box 
which allows repair of concrete piling in the 
dry, and high quality repair for wood and 
steel. 


138 PILES 


Raymond Concrete Pile Company—Standard 
and step-tapered piles are described in Cata- 
log 8-57 which also includes information 
on the scope of Raymond’s activities covering 
every recognized type of pile foundation. 
Domestic operations include harbor and 
waterfront construction, and cement-mortar 
lining of pipelines in place. Ryamond’s serv- 
ices abroad also include all types of general 
construction. 


139 PILES 


The Union Metal Mfg. Co.—Catalog No. 81 
on Monotube piles, in addition to general 
descriptive information, contains engineering 
data covering physical properties, specifica- 
tion suggestions and test loading; also, con- 
tractor data on concrete volumes and weights. 
It includes numerous photos showing a wide 
range of job applications throughout the 
country. Advantages listed: light weight, easy 
handling, economical field extendability, vis- 
ual inspection after driving, highload carry- 
ing capacity with extra high economy per 
ton load supported. 


In filling out the coupon, please print 
clearly and be sure that you furnish a 


complete address. 


140. PIPE CLEANING EQUIPMENT 


Miller Sewer Rod Co.—Free catalog lists in- 
formation and prices on all types of electric 
and hand pipe cleaning equipment for clean- 
ing out clogged-up toilets, wash basins, uri- 
nals, floor drains, sewers from 3 to 12-in., up 
to 500-ft in length. Units listed are said to 
remove roots, grease, rags, sand, glass and 
obstructions. Helpful advice states how you 
can save costly plumbing bills. 


14] PIPE COATINGS 


Vulcan Materials Co.—Teckote, a protective 
coating for concrete pipe, is the subject of a 
new 6-page brochure. The manufacturer as- 
sures ‘“‘life insurance’’ for concrete industrial 
and sewage lines with the use of Teckote-100. 
The brochure outlines tests which have been 
made of the new product. The text is further 
amplified with photographs, charts, tables 
and specifications. 


142 PIPELINE EQUIPMENT 


Caterpillar Tractor Co.—Titled “Pipelining,” 
a 2-color, 8-page, fully illustrated brochure 
deals with a complete line of pipelayers and 
hydraulic pipelaying attachments. The use of 
Caterpillar Diesel Engines as power units for 
such pipeline equipment as ditchers and arc- 
welders is also explained. Two new pipeline 
tools, the D9-mounted Kelly Ripper and trac- 
tor-mounted welder, are also explained in 
terms of their savings to the contractor. 
Complete specifications are given along with 
detailed explanations of many of their opera- 
tional features. 


143 PIPE PASSAGE PROCESS 


American-Marietta Co.—A new pamphlet con- 
tains many photos showing how the Tun- 
neliner Process allows quick passage of ellipti- 
cal pipe through pipe underground without 
disruption of surface traffic. New ‘2-way” 
Tunnelugger illustrates how one man can 
operate in either direction from a centrally 
located shaft to quickly deliver and position 
Inner Circles at either end while digging 
continues at the other. Discharge graphs and 
a diagram of hydraulic properties are also 
given on Inner Circles. 
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144 PNEUMATIC TIRE FORK TRUCK 


Clark Equipment Co.—Specifications, operat- 
ing characteristics and design features of 
the Clarklift Y-200, a pneumatic tire fork 
truck of 20,000-lb capacity designed for 
heavy-duty outside handling, are contained 
in a 6-page brochure. Drawings indicate di- 
mensional characteristics and turning radius. 
Included are charts giving drawbar pull ca- 
pacity and upright dimensions. All major 
components are described. Action photographs 
illustrate applications. 


145 PNEUMATIC TIRE ROLLER 


Bros, Inc.—An illustrated, 4-page brochure 
shows the full line of Bros pneumatic tire 
rollers. It shows these rollers in action of four 
different applications. A worm’s-eye-view 
clearly illustrates how the wide face tires 
give full coverage with each pass. Diagrams 
also show the principle of rubber tire com- 
paction with oscillating axles, and the special 
compaction advantages of exclusive wobble- 
wheel rolling. 


146 POCKET TRANSIT 


Wm. Ainsworth & Sons, Inc.—A new booklet 
shows how Brunton Pocket Transit is used 
as a compass, transit, level, plumb, alidade 
and clinometer. The transit shows direction 
to 1-deg; level, slope or grade within 1-deg; 
weighs only 9-oz. Its size is 2%-in. by 3-in. 
by 1%-in. 


147 POLYVINYL-CHLORIDE PIPE 


L. B. Foster Co.—Advantages of the new PVC 
pipe for applications requiring pipe with 
light weight, rigidity, and resistance to chem- 
ical action and weathering are described in 
a new 4-page brochure. PVC pipe is identical 
in IPS size to steel pipe and can be threaded 
on standard pipe dies. Photographs show 
some applications. 


148 PORTABLE GASOLINE RAMMER 


Barco Manufacturing Company—Offers an 
eight-page catalog describing the Barco porta- 
ble gasoline rammer for soil compaction. This 
tool is the only successful mechanical means 
of obtaining specified soil compaction in re- 
stricted areas such as in trenches and near 
walls and bridge abutments. It is easy to 
operate, safe, and will compact 20 to 30 
cubic yards of fill per hour where high de- 
gree compaction is specified. Barco also 
offers a bulletin ‘‘Cost Data for Soil Com- 
paction in Restricted Areas with the Barco 
Rammer” of interest to all earthmoving con- 
tractors, 


149 POWER HOUSES 


Ingalls Iron Works Co.—A new 36-page book- 
let illustrates numerous power houses and 
plants fabricated and erected by Ingalls, a 
major fabricator of structural steel and 
plate work for power houses. 


150 PRECAST CONCRETE BRIDGE 
MEMBERS 


American-Marietta Co.—A new 8-page folder 
shows how Amdek prestressed, pretensioned 
concrete spans revolutionize bridge construc- 
tion methods. It also illustrates skew beam 
tests, load distribution tests and tests to 
destruction being conducted in independent 
laboratories. 


151. PRECIPITATOR 


The Permutit Company—Bulletin N.O. 2204 
is a well-illustrated and documented 20-page 
pamphlet describing the many applications, 
principles of operation, design features, ad- 
vantages, recommendations, flow diagrams 
and specifications of Permutit’s precipitator. 
The precipitator offers, through its three 
basic designs, an efficient means of removing 
impurities from a liquid by precipitation, 
absorption, settling and filtration. Chief uses 
are in water softening, the reduction of 
alkalinity and the removal of turbidity, color, 
taste, odor, silica and fluoride. 


Return the coupon today! 
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How to Choose Waterstop® 


for optimum 
performance in 
concrete joints 





Basic Design And 
Resilience Most 
Important Factors 


The principal function of waterstop is 
to keep concrete joints watertight 
where hydrostatic water pressure is 
present. To be effective, and to per- 
form its function under widely vary- 
ing conditions, the waterstop must: 

1. Be designed in such a way that it 

will maintain a ‘‘pressure seal’’ 
when the joint is opened up or com- 
pressed, or when hydrostatic pres- 
sure is exerted against it. 
Be made of a material that is in- 
herently stable and resilient... that 
will retain its resiliency and strength 
under wide ranges of temperature. 


There is general agreement by many 
governmental and private specifying 
authorities, after years of testing and 
actual installation, that the dumbbell 
design of waterstop (below) is me- 
chanically superior to any which has 
been developed to date. The design 
provides a self-sealing action, because 
as the concrete contracts and the joint 
opens up, the outer edges of the dumb- 
bell. bulbs become more tightly en- 
gaged with the concrete, insuring a 
tighter seal as the tension increases, 
due to movement either in the joint or 
increasing water pressure on one side 
of the joint. In effect, the greater the 
longitudinal pull or pressure on one 
side, the more tightly the dumbbell 
ends are pulled and squeezed against 
the concrete. The simpler dumbbell 
design of the rubber waterstop allows 
full strength and contact with the con- 
crete surrounding the waterstop. The 
larger design also provides for maxi- 
mum strength to resist higher pres- 
sures on the web of the waterstop 
across the joint opening. 
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9” WOLLOW BULB TYPE EMBEDDED ;N CONCRETE WITH AN EXPANSION JOINT 





Rubber and vinyl are the most com- 
monly used waterstop materials. For 
the majority of applications, rubber is 
the most satisfactory material. Being a 
thermosetting material, rubber is more 
resilient and “live”...will maintain a 
constant pull against the retaining 
edges (bulbs) as the joint opens up or 
water pressure increases. Vinyl is a 
thermoplastic compound and tends to 
take a “set” after it has been stretched, 
will float in the joint cavity, and have 
less resistance to the passage of water. 
When higher temperatures are present, 
such as in oil storage tanks, where oil 
is kept at temperatures around 150°F., 
the vinyl material, unless specifications 
are rigidly written, will soften and lose 
strength, causing a failure of the water- 
stop. 


Field Splicing of Dumbbell Type 


Servicised Products Corporation has 
developed a new Union which pro- 
vides a simple method of joining the 
ends of dumbbell waterstops, making 
it just as fast and easy to field splice 
rubber and neoprene waterstop as the 
joining of the polyvinylchloride types. 


The Union is made in the same cross- 
section, and from the same material as 
the waterstop. It is hollow, except for 
a solid web at the center. After adhe- 
sive is applied to the waterstop,ends, 
they are inserted in the Union and 
pushed against the centering web. The 
splice is then clamped together until 
the adhesive has set. This completes 


the splice. 


Dumbbell type rubber and neoprene 
waterstop are fully described in a spe- 
cial Waterstop Circular available from 
Servicised Products Corporation upon 
request. The Union and an interesting 
new development, Split Type, are also 
illustrated and described in the circu- 
lar. Write for it today. 


SERVICISED PRODUCTS CORPORATION 
6051 W. 65th Street, Chicago 38, Illinois 
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HIGH PRECISION 


WORKS 3 TIMES FASTER THAN 
CONVENTIONAL LEVELS—NO 
THERMICAL VARIATIONS —NO 
NEED FOR TIME-WASTING AD- 
JUSTMENTS .... Collimation axis 
stays automatically horizontal within 0.3 
seconds of arc. 


F/S AUTOMATIC LEVEL 5190 
FEATURES: 
@ 30X Periscopic Telescope 
@ Pendulum unit for self-leveling 


e@ Checking of range of operation thru 
telescope eyepiece 


Built-in Micrometer for precise rod 
reading without targets 


ERECT IMAGE 


18 MONTHS GUARANTEE 


FULL SERVICING BY 
SPECIALISTS 


FACTORY 


ACCURACY : 0.0013 ft. per mile 


1/10000° ft.) 
centering 


Micrometer reads rod fractions to 
Tripod with shifting head for accurate 
over the ground point. 


Price $860.00 including tripod 


F/S DISTRIBUTORS: The A. Lietz Co., 
San Francisco & Los Angeles, Cal. 
National Blue Print Co., Chicago, II. 
Watts Instruments, Columbus, Ohio 
Geo. F. Muth Co., Inc., Washington, D. C. 


CANADA: Ltd. 


tawa Toronto Montreal. 


Instruments 1951 Ot- 


Regina 


Send for further information 


FILOTECNICA 
SALMOIRAGHI INC 


41-14 24th Street 
Long Island City 1, N. Y. 


| Gulf Seal 
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152 PRECISION INSTRUMENTS 


c. tL. Berger & Sons, Inc.—‘‘Solar Empher- 
meris and Polaris Tables,” 
Pages, 
termining azimuths from the sun and 
altitude of Polaris, has been prepared by 


Herman J. Shea, formerly Associate Professor | 


of Surveying, Massachusetts Institute of 


Technology. Directions for making astronom- 


ical observations and computing results by 


direct solar observation and time from same | 


observation: meridian by solar attachment; 
meridian by Polaris at elongation; azimuth 
by Polaris at any hour angle; latitude by sun 
at noon, and latitude by Polaris are in- 
cluded. Price is $.50 per copy. 

N. B. There is a charge for this book. 
Make checks payable to C. L. Berger & Sons, 
Inc 


153 PRECISION TRANSIT 


Warren-Knight Co.—A 
illustrating, describing, 
29 special features of the latest model, 
medium size, medium weight Precision 
Transists, Series 7 and 9, has just been 
issued. This new series Transits have many 
exclusive features which assure accuracy, 
ease, speed and convenience in handling, 
sturdiness, 
and repair cost 
out charge. 


new full page folder 
and explaining the 


154 PREFABRICATED ASPHALT LININGS 


Corp.—A leader in the field of 
seepage control reports on the experiences of 
cities and industries in seepage proofing a 
wide variety of structures, ranging from 
municipal drinking water reservoirs, indus- 
trial salt water storage pits, large irrigation 
canals, and industrial waterways of every 
kind. Complete details of these projects plus 
comprehensive data on the material itself are 
included in an engineering brochure. 


155 PRESTRESSED CONCRETE EQUIPMENT 


Intercontinental Equipment Co., Inc.—The 
Prestressed Concrete Division has available a 
complete line of hydraulic pumps, jacks and 
accessories for the prestressed concrete in- 
dustry. Pumps are either electric, gasoline, 
air or hand operated with pressures to 10,000- 
psi. Jacks are of the pull or push type, spring 
or hydraulic return. Special center hole jacks 
as well as threaded rams are also available. 
Information is given in a new catalog. 


156 PRESTRESSED CONCRETE PILES 


Raymond Concrete Pile Co.—A newly issued 
catalog describes and illustrates Raymond 
cylinder piles of prestressed concrete. Infor- 
mation is given on the merits of prestressed 
concrete piles for foundations of bridges, 
waterfront and offshore structures. Shown 
are many examples of installations and sug- 
gested designs. 


157 PRESTRESSED CONCRETE TANKS 


Preload Co.—‘‘The Design of Preload Tanks,” 
a new 8-Page booklet, discusses design re- 
quirements, walls, floors, roofs, etc. It fea- 
tures a detailed presentation for a_ typical 
5,000,000-gal tank or similar circular struc- 
ture, complete with formulae and diagrams 


158 PRE-TENSIONED BONDED 
PRESTRESSED CONCRETE 


John A. Roebling’s Sons Corp.—newest book- 
let on the application and production of this 
relatively new construction medium. One sec- 
tion is devoted to the details and operation 
of casting beds. Another section gives engi- 
neering data for tensioning strands. Another 
shows many typical structures as well as 
some new developments in this field 


159 PROTECTIVE COATINGS 


Amercoat Corp.—Services, which are avail- 
able at no cost and that are part of the 
Amercoat method of corrosion control, 
discussed in a new 4-page, illustrated bulle- 
tin. Properties and typical uses, as well as a 
complete list of chemicals and other materials 
which can be stored in Amercoat lined tanks, 
are given. 


1958 Edition, 96 | 
contains complete instructions for de- | 
the | 


and a minimum of maintenance | 
Price List is available with- | 





are | 


for Super 
Highways 


Highway maintenance is a year- 
round operation. Winter, with short 
days and precipitation, multiplies the 
safety problem of maintenance as 
well as highway operations. 


Snowplows, road line markers and 
similar vehicles are hazards to the 
hypnotized high speed driver and 
such drivers in turn are a hazard 
to the service vehicle. Thousands of 
FEDERAL Beacon Ray lights on snow- 
plows, graders, line markers, etc. in 
states like Pennsylvania, Minnesota 
and Kansas have saved an unknown 
number of lives while expediting 
operations. Investigate now ! — and 
order before winter is upon you. 


Write for Beacon Ray light literature 
today ! 


the finest in 
THRU-way 
signs 


FEDERAL, pioneer manufacturer of 
signs and signals has been awarded 
orders for signs on some of the most 
famous turnpikes and thru-ways. 
Give us an opportunity to assist you 
on your requirements, to show you 
what we can do. Write to the Turn- 
pike division of this company today 
for further information. 


SIGN | SIGNAL 


Corporation 
8771 S. State St., Chicago 19, Ill. 
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rama 98% Accurate 


160 PUMPING UNITS 


Sprague & Henwood, iInc.—A new bulletin 
completely describes and illustrates various 
models of pumping units especially designed 
for core drilling, soil sampling and pressure 
grouting. 


161 RAILROADING EQUIPMENT 
Caterpillar Tractor Co.—Effectiveness of Cat- regardless of velocity 


built machines in railroading is discussed in 

a new booklet, ‘“‘For Economical Maintenance 

of Ways & Structures.” Illustrated with on- 

the-job photos, the booklet shows mainte- YQ 

nance under work-a-day and - anggage condi- & 

tions and emphasizes versatility, economy 

and service availability. A list of equipment PARSHALL MEASURING FLUME 

and a map of service points along the main For open channels in industrial ’ 

a plants, waterworks, irrigation systems, and sewage disposal 
—— plants. Easy to read. Self-cleaning. Low head loss. 

162 REINFORCED CONCRETE PIPE is. Galvanized steel. Throat widths 3” to 10’. 


American-Marietta Co.—This pamphlet covers ee. —— p 

elliptical Lo-Hed Reinforced Concrete Pipe i / a- AUTOMATIC CONTROL GATES 

for culverts and sewers. Specifications are Scat ) & 

given for the complete range of sizes from the = |} ~: REGULATE FLOW, AND WATER LEVELS 

equivalents of round pipe 18-in. I. D. through x. Rae 
= results of .. regardless of water supply variation. 


144-in. Illustrations show 


pressure tests and installations of Lo-Hed i 
pipe being made on various types of jobs. Ends need for 24-hour supervision—prevents water waste, 


field flooding, overflow. No floats, sheaves, motors or cables. 





163 REPRODUCTION FILMS 
E. I. Du Pont de Nemours & Co.—A colorful, STEEL FABRICATION SPECIALISTS since 1878. Storage and pressure 
croetiove Sonne, er “ Cronaflex aa tanks, filter plant piping and industrial equipment fabricated 
eering eprodauction m S now avaliabdie. Hy 

Sale Wildes Glausiy end sensieae eee from mild steel, stainless, monel, and non-ferrous metals to 
the properties and uses of the three Cron- your specifications. 
aflex films: direct positive; contact; and pro- 
jection. Cronafiex is a new line of engineering 
reproduction films developed by Du Pont for 

iepcin, s'sccwee a ee © THOMPSON PIPE & STEEL COMPANY 
maps. All Cronafiex films are on Du Pont 

Cronar® polyester photographic film base. 3017 Larimer Street TAbor 5-1241 Denver 1, Colorado 








TP 7-7 


PLEASE PRINT 
NAME CLEARLY. 


164 REPRODUCTION MATERIALS 


Graphic Reproduction Div., Eastman Kodak 
Co.—‘‘Kodagraph Reproduction Materials” de- 
scribes all materials available for the re- 
production of engineering drawings and docu- 
ments. Of special convenience to the user of 
these materials is a two-page materials se- 
lection chart designed to help in selecting 


the film and paper best suited to any job. ie fr 

The original to be reproduced is matched \ 

with the equipment to be used in this fully \ : uJ : 
illustrated chart. . Pe | 

165 SANITARY LANDFILL METHODS i — A 
Allis-Chalmers—Information on sanitary land- i, = ey 


fill methods, organization, operation and nec- 
essary equipment with which to carry out the 
job highlights an 8-page market booklet. Pho- 


tographs of equipment working on landfill a : 

i dgaeeks ale acvldeed teadtc the eee | ae if ..the name to remember 

book. Res x 
15 when you specify 

166 SAWING MACHINE = 

Concut Sales, Inc.—A new bulletin describes j : - a : or buy 


the impreved Jointmaster Sawing Machine 
which is recognized as the most practical 
and efficient machine for large air base and 


highway sawing jobs. The machine is equipped ‘ . J 
with hydraulic drive for easy handling. The , 
Saw carriage is raised and lowered hydrauli- i ; ig 4 


cally and it has hydraulic torque converter { 2 
cross feed. Up-eut action increases blade life. i - eee ¥ 

The Jointmaster is available in 12-in. and ; 2 “oe 

24-in. models. . ke / all 


167 SCREENING EQUIPMENT 


Link-Belt Co.—The complete Link-Belt line 
for efficient removal of solids from water, 
sewage and industrial waste is described in a 
new 28-page booklet. Dimension and specifi- 
cation data for four types of coarse screens 
and three types of fine screens, plus tables 
to determine the proper size unit handling 
various capacities, are also given. 
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When it’s better to be safe thar 
sorry, engineers investigate under- 
ground conditions. And, that’s ex- 
actly what this Acker TH drill is 
doing — drilling test holes over a 
walled-up section of the old Erie 
Canal preparatory to building an 
overhead express highway. 


For low-cost, dependable sub-soil 
information, try an Acker on your 
next job. Several models available 
with power and type of mounting 
to best serve your requirements. 


Write today for prices and Bul- 
letin 30. CE 


KER DRILL 0. tne. cose 


@ comlete line of Diamond and Shot Core Drills, Drilling Accessories and Equipment 


SAVE MONEY! solve Your cost problems 
right now with CONSTRUCTION COST CONTROL 


No need to let cost problems get out of hand . . . 
you'll find easy solutions in this practical guide ° SECTIONS INCLUDE 
book, CONSTRUCTION COST CONTROL. ‘ee , 
Estimating and Prelim- ¢ 
Here are the answers to the complete cycle of lary ‘Week, The Ac « 
estimating, accounting, distributing and analyz- counting System, The 
ing of all operational and overhead costs. The Classification of Con- ¢ 
‘authors are practical construction men thor- struction Cost Accounts, « 
oughly experienced and ready to help you with oe, pss ‘ 
illustrations, charts, and specimen accounting Financiag the Con- 
forms. This 97 page book measures eight-and- tractor, Taxes and Tax 
a-half by eleven inches and is sturdily bound Problems. 
Don’t wait any longer — mail the coupon, today! oS ee . ee oe 


$4.00 postpaid to ASCE Members Special discount on ten or more available to 
$5.00 postpaid to non-members ASCE Student Chapters and to colleges for 
textbook use. $3.00 each 


| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 


AMERICAN SOCIETY OF CIVIL ENGINEERS 

33 West 39th St., New York 18, N. Y. 

Please send copies of CONSTRUCTION 

COST CONTROL 

Enclosed is check (or money order) in the amount 
(I am not) 


SONS TR ae rig, 


must £331 
for Cining, 
construction 
men! 


eaienntenieeienteetentenie dente 
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168 SCREW CONVEYORS 


Link-Belt Co.—Many practical suggestions for 
selection and arrangement of screw conveyor 
and screw feeder components are contained 
in 92-page Book 2289. Over 140 photographs 
and many line drawings show how the screw 
conveyor is used in handling hundreds of 
materials. 


169 SELF-LUBRICATING BEARINGS 


Lubrite Div., Merriman Bros., Inc.—Manual 
No. 41 is a 20-page book filled with com- 
plete information, technical data, and spe- 
cifications about Self-Lubricating bushings, 
bearings, and washers for industrial equip- 
ment, machinery and Hydro-electric type ap- 
Plications. 


170 SELF-PROPELLED ROLLER 


Bros, Inc.—A new brochure outlines the spe- 
cial features of the Bros SP-54, 9-ton self- 
propelled rubber tire roller for mat resurfac- 
ing, seal coating and compaction in the 
Standard lift range. It also explains how 
faster compaction of higher quality is at- 
tained with maneuverable Bros Sp-54. De- 
tailed specifications are included. 


171 SEWAGE REGULATORS 


Brown & Brown, Inc.—manufacture a line of 
float controlled quadrant gates, in 37 sizes, 
to automatically control the diversion of san- 
ity flows from combined sewers to inter- 
ceptors, Such automatic gates may be actu- 
ated either from head or tailwaters or dually 
from two sources. Bulletin 81A contains ca- 
pacity and dimension charts. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


172 SEWAGE TREATMENT 


Dorr-Oliver, Inc.—A 4-page, 2-color bulletin, 
“The Dorr-Oliver SpiroVortek System,” de- 
scribes the principle of design, operation and 
advantages of this new development for com- 
plete treatment of domestic sewage as well 
as the equipment units employed in the flow- 
sheet. The SpiroVortex System operates on 
the same principle as the activated sludge 
process. It will produce a treated effluent 
from which over 90% of the raw sewage 
BOD has been removed. Installation photos, 
a typical plan flow diagram and a list of 
installations to date are also included. 


173 SEWAGE TREATMENT LINE 


Infilco inc.—Bulletin 80CEC presents com- 
plete line of products for the treatment of 
water, sewage and wastes. Available literature 
is listed. Indices are provided as a ready ref- 
erence by class, by trade name, by applica- 
tion. Enumerated is water treating equipment 
for municipal and industrial use in the fields 
of municipal water supply, process water for 
general industry, for power by demineraliza- 
tion, for pulp and paper, for beverage use, 
and for swimming pool recirculation systems. 


174 SHAFT EQUIPMENT 


Mayo Tunnel and Mine Equipment—A new 
4-page bulletin, No. 20-A, illustrates and de- 
scribes in detail the Mayo Koepe Hoist sys- 
tem as well as headframes, sinking frames, 
mine cars, cages, kibbles and gilleys 


175 SHOVEL-CRANES 


Link-Belt Speeder Corp.—An 8-page folder, 
entitled ‘“‘Shovel-Cranes,”’ describes an ad- 
vanced line of crawler, truck and self-pro- 
pelled models of % to 3-yd, 8 to 175-ton 
capacity. The illustrated brochure also dis- 
cusses Speed-O-Matic, an exclusive hydraulic 
control feature that is engineered to reduce 
operator fatigue and to obtain fast, easy, 
smooth positive response. 
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THE DEPENDABLE 
SOURCE FOR 
ELEVATED WATER 


TANKS 


GRAVER TANK & MFG.CO.]NC. 
EAST CHICAGO, INDIANA 


New York e Philadelphia e Edge Moor, Delaware 

Pittsburgh « Detroit » Chicago « Tulsa « Sand 

Springs, Oklahoma ¢ Houston e Los Angeles 
Fontana, California »« San Francisco 


A CENTURY OF CRAFTSMANSHIP 
IN STEELS AND ALLOYS 
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176 SIEVE SHAKERS 


Soiltest, Inc.—A 4-page 
shakers designed for materials 
gradation for soils, sand, gravel, aggregates, 
construction materials, powders, plastics, 
powdered metals and all types of powdery 
materials, includes descriptions of grain size 
determination accessories 


bulletin, on sieve 
testing and 


177 SIGN CATALOG 


Grimm Stamp and Badge Co.—Featuring a 
new bedget line of silk screened traffic signs, 
a new 16-page catalog has been expanded to 
include special signs for industry, parks, as- 
sociations and highway construction. Contents 
of the new catalog include all popular U.S. 
Standard wordings and symbols as prescribed 
by the Manual on Uniform Traffic Control 
Devices. 


178 SLUDGE BED ENCLOSURES 


Metropolitan Greenhouse—All-aluminum sludge 
bed glass enclosures, that are maintenance- 
free and superior to wood construction, are 
described in a new bulletin #656. Scientifi- 
cally designed, these time-tested and proven 
alloys assure the ultimate in economy and 
durability for sludge bed enclosures. Plans, 
designs and specifications for all purposes are 
included in the bulletin. Electronic control 
of ventilation is another feature of this glass 
enclosure which eliminates many hours used 
in operating ventilation requirements. 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


179 SLUICE GATE 


Rodney Hunt Machine Company—The first 
basic improvement in sluice gates in many 
years, the patented HY-Q flush bottom clo- 
sure sluice gate, is described in Catalog 75. 
The newly released booklet, with 12-pages of 
illustrations, clearly shows all details of con- 
struction, Anstallation, and operation of the 
unique gate as used in water filtration 
Plants, power plants, municipal and industrial 
Plants, drydocks, and flood control. Diagrams 
and text explain the many practical advan- 
tages offered by the HY-Q gate for water 
flow control. Complete recommendations for 
selection of frames and other equipment for 
Sluice gates, as well as detailed specifica- 
tions, series numbers, and clearance dimen- 
sions are also given. 


180 SLURRY SEAL 


American Bitumuls & Asphalt Co.—'‘'Bitumuls 

lurry Seal’ is a new operation which con- 
sists of mixing fine aggregates with Bitumuls 
and water to a slurry consistency in a transit 
mixer, and spreading over the pavement by a 
specially constructed squeegee type spreader- 
box. The action of the squeegee forces the 
slurry into the fine cracks of a weathered 
but still sound surface of an old asphalt 
pavement, thereby reducing expensive main- 
tenance patch construction to a minimum. 


SMALL ENGINEERS LEVEL 


Kern Instruments, Inc.—A new brochure de- 
scribing the GKI Small Engineers Level is 
now available. The bcvklet describes the new 
ideas incorporated into the design of this 
latest level. Special emphasis has been given 
to ease of operation, compactness and relia- 
bility. The instrument should be of interest 
to all engineers and surveyors. 


182 SOIL COMPACTION 


Barco Mfg. Co.—The Vibra-Tamp, a versatile 
tool for maximum compaction of granular 
base materials and bituminous surfacing, is 
the subject of a new 4-page bulletin. Whereas 
the: Rammer covers the cohesive type soils 
where impact compaction is necessary, the 
Vibra-Tamp covers the non-cohesive type soils 
where surface finish is desirable. Specifica- 
tions and on-the-job photos are included in 
the brochure 





peeeescorsee: 





- FUNDAMENTALS 


SMALLER: 


KERN'S NK3 Precise Engineers’ 
Level. The world famous en- 
gineering tool especially de- 
signed for accurate leveling. 


The NK3 offers over 100 years of 
Swiss Master Craftsmanship and 
the latest technical achievements 
compressed into 4 lbs. of maximum 
precision, operational efficiency and 
economy. 


Mean leveling accuracy per mile 
(normal conditions) + .008 Ft. 


Coincidence bubble is viewed 
directly through 30X telescope, 
allowing constant check on bubble 
centering while reading rod. 


Ready for use right out of the case. 
Highest precision leveling with co- 
incidence spirit level and tilting 
screw. Coated optics give increased 
brilliance and contrast in the image. 


MORE RELIABLE READING 
IN LESS TIME! 


Ask for Detailed Brochure NK527-2 
- 


SERVICE DEPARTMENT 
FACTORY TRAINED PERSONNEL 




















SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y. 
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HELP 


for engineers! 


STANPAT—the remarkable tri-ace- 
tate that is pre-printed with your 
standard and repetitive blueprint 
items, easily transferred to your trac- 
ings by an adhesive back or front. 
Relieves time-consuming and tedious 
detail of re-drawing and re-lettering 
specification and revision boxes, 
standard symbols, sub-assemblies, 
components and cross-sections. Saves 
hundreds of expensive hours of 
drafting time and money, frees the 
engineer for concentration on more 
creative work. 


so simple to use: 


® PEEL the tri-acetate adhesive 
from its backing. 


@ PLACE the tri-acetate in posi- 


tion on the tracing. 


@ PRESS 
into position, will not 
wrinkle or come off, 


STANPAT CO., Whitestone 57, N. Y., U.S.A. 
Phone: Flushing 9-1693-1611 C-10 
Please quote on enclosed samples. 
Kindly send me STANPAT literature ond 
somples. 
Name 
Title 
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183 SOIL COMPACTION 


Vibrofiotation Foundation Company—12-page 
booklet tells of method to compact loose 
granular soil to any required depth to 100- 
ft or more without need of piling or forms 
for footing. How used and what results can 
be obtained are described in proven applica- 
tions for dams, bridges, and any other types 
of foundations 


184 SOIL SAMPLING EQUIPMENT 


Sprague & Henwood, Inc.—The recently com- 
pleted 24-page soil sampling bulletin includes 
a wide selection of samplers to fill all soil 
sampling needs. In addition to the various 
samplers described in earlier bulletins, it in- 
cludes the new S & H Vane Shear Tester, the 
Greer & McClelland Hydraulic Piston Sam- 
pler, the S & H Retractable Plug Sampler, 
and the Harpoon Type Sampler. 


185 SOIL SOLIDIFICATION 


Manu-Mine Research & Development Co.— 
“The Science of Soil Solidification” is the 
title of a new bulletin. Contents include a 
detailed explanation of what soil solidifica- 
tion is, the methods employed, and solidified 
soil characteristics. In addition, one section 
of the brochure deals with the applications of 
the process to highways, mines, foundations, 
piers, dams and piling 


Please give your complete address. 


186 SPEED REDUCERS 


The Earle Gear and Machinery Company—A 
sixteen-page illustrated catalog, describing 
speed reducers as applied to operating ma- 
chinery, particularly bridge machinery, is 
available. Outlined are specifications service 
factors, horsepower ratings and dimensions 
of the particular units illustrated. Gasoline 
power units are also dealt with in a com- 
pact, easy-to-read form. Photographs are 
shown of actual installations with miniature 
blueprints included. 


187 SPIRALWELD PIPE AND COUPLINGS 


Naylor Pipe Co.—Illustrated Bulletin 507 pre- 
sents story on light-weight pipe for ventila- 
ting lines, air and water lines, irrigation 
pipe, etc. in diameters from 4 to 30-in. In- 
cludes standard fittings and welding flanges. 
Also covers data on one-piece Wedgelock 
coupling for fast, positive connection. 


188 STAINLESS STEEL GRATING 


Inc.—A 4-page catalog 
on stainless steel floor grating-open steel, 
contains engineering data and safe load ta- 
ble. Weldforged stainless steel grating is rust 
proof, chemical proof, non-magnetic and has 
a high heat resistance as well as high cor- 
rosion resistance. It is a boon to the chemi- 
cal, oil and packing industries 


Kerrigan tron Works, 


189 STEEL BUILDINGS 


United Steel Fabricators—USF’s popular line 
of truss-type steel buildings now includes 
rigid-frame 30, 40, and 50-ft clear-span de- 
signs. Available in 3 eave heights, these new 
all-steel buildings are widely used for all 
types of service from simple warehousing to 
complete plant operations. Both end and 
side panels come with a variety of door and 
window arrangements, and exclusive weather- 
seal corrugations provide strong, leakproof 
joints. These and other design features are 
illustrated and explained in a new metal 
building bulletin 


190 STEEL CONCRETE CASTING FORMS 


Food Machinery and Chemical Corp.—A new 
20-page bulletin describes the full line of 
Form-Crete casting forms. Contents include 
Double T, Bridge Beams, I Beams, Piling and 
other standard types plus a section showing 
a number of custom forms that were de- 
signed to customer specifications. Each form 
is illustrated and specifications are described 
in text and charts. 
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191 STEEL FOR HIGHWAYS 


Bethlehem Steel Company—This 36-page il- 
lustrated booklet, “Steel for Highways,’’ de- 
scribes the broad range of Bethlehem steel 
products used in the construction of a mod- 
ern highway. These include reinforcing bars, 
bar mats, dowel units, structural steel, wire 
rope, drill steel, pipe, guard rail and posts, 
fence and fence posts, sheet piling and bear- 
ing piles, culvert sheets, rock anchor bolts, etc. 


192 STEEL JOISTS 


American Bridge Division—This 40-page cata- 
log is the only steel joist catalog containing 
complete design information for spans up to 
120-ft. Such subjects as design calculations, 
bridging, properties and dimensions, end de- 
tails and accessories, load tables, marking 
systems for ordering, and specifications are 
clearly and completely covered in this cata- 
log 


193 STEEL PLATE CONSTRUCTION 


Chicago Bridge & tron Co.—Methods for high 
quality steel plate construction by CB&I are 
described in a new 4-page brochure. Field 
welding, field X-ray and field stress re- 
lieving techniques are discussed. The publi- 
cation illustrates typical massive structures 
such as coke drums, catalytic cracking units, 
a 225-ft diam MHortonsphere, reactor-regen- 
erators, sulphite digesters and accumulators. 


194 STEEL RIGID FRAMES MANUAL 


Martin P. Korn—Part one presents the fun- 
damentals of analysis and design, including 
selection of type of frame, derivation of basic 
equations, and tables of design for single 
span frames of from 50 to 150 ft. Part two 
of the volume is a collection of actual designs 
of a number of structures: an auditorium, 
bridges, and others. Martin P. Korn is the 
author. (J. W. Edwards, Inc., Ann Arbor, 
Mich., 1953. 170 pp., $4.50.) 


N. B. There is a charge for this book. 
Make checks payable to J. W. Edwards, Inc. 


195 STEEL SHEET PILING 


L. B. Foster Co.—Specifications and de- 
scriptive information, helpful in selecting 
steel sheet piling are contained in a 20-page 
booklet. Drawings illustrate various types of 
sheet piling, corners and connections. Data 
on dimensions, weight and section modulus 
is given. Diagrams showing construction of 
several types of cofferdams are also in- 
cluded. For estimating purposes a_ special 
table gives lengths of wall formed when 
using up to 2000 piles in any of 27 types. 
On-the-job photos illustrate various sheet 
pile installations. 


196 STEEL TAPE COMPASS 


Omicron Co.—Literature is available describ- 
ing Omicron steel tape compasses, which 
have a capacity of 72-in., but reel up into a 
few inches space. A trigger locks the beam 
in any position. The steel beam on the edge 
assures parallel disposition of scriber and 
center pin for absolute accuracy. The float- 
ing center pin eases positioning. An adapter 
for inking pen and also special graduation 
in decimals of feet are available. 


197 STRATAGRAPH 


Edo Corp.—An illustrated brochure describes 
the new Model 400 Stratagraph, strata pene- 
trating sonar which records, with sharp defi- 
nition and complete accuracy, formations 
underlying rivers, lakes and other relatively 
shallow bodies of water. Sediment, inter- 
mediate layers, bed rock and faults are read- 
ily distinguished and pictorially shown on 
permanent chart. The brochure illustrates 
equipment and typical recordings 


Turn to page 136 and order your 


literature. 
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198 STRUCTURAL ARC WELDING 


The Lincoln Electric Company—A continuing 
series of studies—how arc welding is used in 
modern structures—is issued periodically. Case 
histories of welded bridges, buildings and 
miscellaneous structures: drawings, details 
and calculations for typical structures are 
included. 


199 STRUCTURAL PADS 


Lubrite Div., Merriman Bros, iInc.—Bulletin 
No. V-10 contains information and technical 
data on Vibridge structural pads for bridges. 
This brochure includes charts and graphs 
on Vibridge, physical properties and other 
important information. 


: for Repairing, 
200 SURVEY DEPTH RECORDER . ; ya 4 Constructing, 


Edo Corp.—New literature describes and illus- J Fe 2 Li ° 
trates Model 255 and the new Model 255A : ining: 

Survey depth recorders, with sample record- a 48 P 

ings. Precision sonar equipment for measur- Se ‘ * Reservoirs * Dams 
ing depth of water (0-250 fathoms) with great ¢ Filter Plants ° Tanks 
accuracy, this compact equipment is readily * Sewage Disposal Plants 
installed on all types of survey vessels. " ‘a id 

Model 255A, with narrowed beamwidth, re- * Stadiums Bridges 

cords with exceptional detail in relatively * Sea Walls * Swimming Pools 


small areas Write for more 
ri 

information, 

including 48 

page “Gunite” 


DID YOU MAKE YOUR CHECKS booklet, 


FLORENCE, ALA. 
PAYABLE TO THE PROPER COM- 315 So. ome Street 


PANIES? ARE THE AMOUNTS 
Liberty Life Bldg. 33 N. LaSalle Street 193 Emmet Street 
CORRECT? CHARLOTTE, N. C. CHICAGO, ILL. _ NEWARK 5, N. J. 


201 SURVEYING INSTRUMENTS 


Cc. L. Berger & Sons, Inc.-—A series of descrip- 
tive folders illustrating surveying instruments 
is now available. General characteristics are 
fully described with essential specifications 
for each instrument. 


202 SURVEYING INSTRUMENTS 


Fennel Instrument Corp. of America—Litera- 
ture is offered containing photographs, as 
well as detailed descriptions and prices, of 
the manufacturer’s complete line of transits, 
levels and theodolites for all purposes. Also 
included is a description of the new plani- 
meter which sets to zero automatically, just 
by touching a button. 


203 SURVEYING INSTRUMENTS 


Filotecnica Salmoiraghi—A new general cata- 
log and individual manuals cover use and 
maintenance of F/S Levels (conventional and 
self-leveling), Optical Theodolites and other 
engineering instruments. 


SURVEYING INSTRUMENTS 7 ‘ 
— nip a iat . Take a tour of movable bridges in this hemisphere and 
3 . E. Gurley—The complete line o , : 
Gurley surveying and engineering instru- dae . sd Corie speed reducers end acer deat rial 
ments, including transits, levels alidades, are anisms in action. Over one half century's experience 
oa <_ oe Psy er — = gained in these massive installations, plus today’s latest 
atalog . Transits described include e : : : : 
Hell Gate Precise Transit; Standard Precise engineering know-how is yours here for the asking. Your 
Transit; Gurley Telescopic Solar Transit; inquiries are cordially invited. We are certain that we 
Standard Precise Mining Transit; Optoplane can prove to you why—’’The Tough Jobs Go To Earle!” 
Precise Transit for industrial use; Optical 
Plummet Transit. Included are cross-sectional Write for Complete Catalog Rests Goer & Meckinc Ce. 


drawings of many of the transits. 
¢ SPEED REDUCERS « SPECIAL MECHANISMS Gentlemen: 
¢ SHEAVES « SPROCKETS 0 Please send me your catalog 


205 SURVEYING INSTRUMENTS on bridge operating equipment. 
Kern Instruments, Inc.—A 32-page brochure , CD Please contact me about 
offers a brief description of the most im- Horie 
portant instruments manufactured by Kern THE EARLE GEAR & MACHINE co. 

& Co. Ltd. of Aarau, Switzerland. Fully Nome 
illustrated, it acts as an index to the de- | 4707 STENTON AVENUE 
tailed literature available on each instru- Address. 
ment. Included in the brochure are theodo- PHILADELPHIA 44, PA. 

lites, levels, self-reducing tachometers, ali- City 
dades, pentagonal prisms and many other 

instruments. 
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206 SUSPENSION BRIDGES 


John A. Roebling’s Sons Corp.—‘Bridge Divi- 
sion Products and Engineering Services” a 
new brainstrom book about the remarkably 
possible things that can be done with suspen- 
sion systems. It’s greatest single purpose is 
to show you what is now happening in this 
field and that these present exciting ex- 
amples were, not very long ago, just ideas. 


207 SWIMMING POOL EQUIPMENT 


National Pool Equipment Co.—offers an in- 
formative 26-page catalog on complete equip- 
ment for new pools and repair of present 
facilities. This equipment is fully described 
in the booklet and in many instances detailed 
so that the designer may choose the equip- 
ment to serve the purpose intended. 


208 TAMPERS 


The Jay Co.—gives detailed information on 
advantages and uses of Jay Tamping Equip- 
ment in all available sizes. A complete list of 
auxiliary equipment plus the explanatory ma- 
terial is also available. This catalog sheet is 
compact, complete, well illustrated and very 
easy to use. 


209 TANDEM ROLLERS 


Galion tron Works & Mfg. Co.—Roll-O-Matic 
Tandem Rollers are the subject of a new 
fully illustrated folder. Advantages are enu- 
merated: power output automatically in- 
creased as needed; more than twice the 
needed power is available; no master clutch, 
no gears to shift; up to 25% reduction in 
fuel consumption. Complete specifications are 
included. 


CATALOG DIGESTS 


210 TECHNICAL DATA CATALOG 


Lefax Publishers—The 1957 Catalog of Tech- 
nical Data Books for engineers, technical 
workers, teachers and students, is now avail- 
able. Over 2000 subjects are listed, including 
much newly revised material and technical 
developments covering every phase of engi- 
neering: Architecture, Building Construction, 
Reinforced Concrete, Surveying Tables, Pip- 
ing Data, Highway Engineering, Math Tables, 
Mechanical Drawing and many others. 


211 + TEMPER-STEEL 


Granco Steel Products Co.—Product Manual, 
BT-571, contains information on new con- 
cept in roof design. Tufcor is a deep corru- 
gated tough-temper steel which functions as 
the structural roof deck. Sheets are furnished 
with a heavy hot-dip galvanized coating, in- 
suring permanence and maintenance-free con- 
struction. Tufcor combined with insulating 
concrete fill provides a roof deck assembly 
with many unbeatable characteristics. 


PLEASE PRINT 
NAME CLEARLY. 


212 TENNIS COURTS 


American Bitumuls & Asphalt Co.—‘‘Laykold 
Tennis Courts’ is the title of a new 12-page, 
four-color booklet containing detailed specifi- 
cations and color photographs of typical in- 
stallations. There are sections on cost, main- 
tenance, resurfacing and player acceptance. 
These bituminous courts offer resilient, grit- 
free, all-weather type surfaces. 





problems. 


pretation. 
Forthcoming 


nuclear precession magnetometer. 


product at moderate cost. 


physical research. 





© GIANT 22,0, 
| Is...An age-old and familiar 


figure used to illustrate the essen- 
tial process of photogrammetry. 


SIMILARLY, HYCON AERIAL 
SURVEYS, INC. 

Is... A new GIANT figure, lead- 
ing in the application of airborne 
mapping and geophysical opera- 
tions, to solve the most complex 


THIS KING-SIZED 
LEADERSHIP IS BASED 
On... Established techniques 
with color photography that result 
in the most accurate photo inter- 


use of the Hycon 
automatic contour plotter which 
holds promise of the greatest ad- 

vancement in photogrammetry in 50 years. 

Complete photogrammetric services for all types of maps. 

Complete geophysical exploration services using the Varian 


Services integrated to meet specific needs for a tailor-made 


Outstanding technical know-how, directed by established 
leaders in the fields of photogrammetry and airborne geo- 


HYCON AERIAL SURVEYS, INC. 


1020 South Arroyo Parkway, Pasadena, California 
Field Offices: New York, Dayton, Washington, Calgary, 
Lima, Caracas, Santiago, La Paz, Quito 
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213 THE EFFECTS OF CALCIUM CHLORIDE 


Solvay Process Division—This is a 40-page 
booklet which is of interest to architects, 
engineers and others concerned with specifi- 
cations, design or production of cement con- 
crete. The booklet contains a variety of tables, 
graphs and charts dealing with the setting 
time, early strength, curing, density, surface 
wear, shrinkage and ultimate strength. Also 
shown are effects of varying temperatures 
and cold weather, and the results with spe- 
cial cements including air-entraining, high 
early strength and low heat cements. 


214 THEODOLITE 


Geo-Optic Company, Inc.—A leaflet describes 
the optical universal theodolite Askania Tu 
with a direct reading of one second and esti- 
mation 1/10 second. The Askania Tu Transit 
enables surveyors to cope with any possible 
problem of triangulation and to obtain result 
of the highest accuracy. All readings are 
done from one position—an important time 
factor. Other advantages and data are in- 
cluded. 


215 THICKNESS DESIGN 


The Asphalt Institute—Manual Series No. 1, 
a 44-page easy-to-handle manual contains in- 
formation for the determination of the design 
thickness of flexible pavement structures. 
Covered are: Traffic Analysis; Material Analy- 
sis; Alternate Designs; and Economic Analysis 
and Selection of Design. An Appendix A out- 
lines compaction requirements and Appendix 
B contains four examples of how thickness 
designs are determined. Price $.20. 


N. B. There is a charge for this book. 
Make checks payable to The Asphalt Insti- 
tute. 


INCLINE - HAULAGE - 
MINE HOISTS 


Small + Medium + Large 


Your hoisting 
necessities can be 
met by equipment 
engineered and 
designed to suit, 
yet consisting 

of a combination 

of standard parts. 
Consult Superior- 
Lidgerwood-Mundy. 


CIVIL ENGINEERING 





SPEED AND ACCURACY 
WITH DEPENDABILITY 


Backed by more than a century of experience, the 
Watts Microptic Theodolite No. 1 provides fine ac- 
curacy, speedy operation and dependable precision 
performance. See your nearby Dietzgen Dealer for 
a demonstration of the Watts Microptic Theodolite 
No. 1 and other advanced-design Watts surveying 
instruments. Made by Hilger & Watts, Ltd., London, 
sold and serviced in the United States by Eugene 
Dietzgen Co. 


EUGENE DIETZGEN CO. 

Chicago New York + San Francisco New Orleans 

Los Angeles + Pittsburgh - Washington - Philadelphia 

Milwaukee + Seatte « Denver + Kansas City + Cincinnati 
Dealers in All Principal Cities 


DIETZGEN 








Dilling 


CORE BORINGS 


for 
Foundations, Dams, 
Bridges and all 


Heavy Structures 


GROUT HOLES 


Tinney Drilling Co. 


Grafton, W. Va. 
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CATALOG DIGESTS 
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216 THREE-AXLE TANDEM, ROLLER 


Buffalo-Springfield Roller Company—The 
KX-25E tandem roller is featured in a new 
catalog. With exclusive walking-beam compac- 
tion control, the KX-25E is a heavy duty 3- 
axle tandem giving extra compaction where 
and when needed. Dimensions, specifications, 
weights, compressions chart and cut-away 
diagrams are included in the catalog. 


217 THREE-WHEEL ROLLER 


Galion Iron Works & Mfg. Co.—Outstanding 
features of the “Chief’’, a three-wheel roller 
with Roll-O-Matic torque converter drive are 
illustrated with color photos. Attachments 
and specifications are included in Catalog 
No. 410. 


218 THREE-WHEEL ROLLERS 


Buffalo-Springfield Roller Company—Three- 
wheel rollers with powered hydraulic roll 
brakes and tapered roller bearings on all 
rolls, an exclusive performance feature of 
these rollers, is described in a 10-page cata- 
log. Made for heavy-duty, they are variable 
in weight; the two models range from 10-14 
tons and 12-15 tons. 


219 TIDE GATES 


Brown & Brown, Inc.—New literature fully 
describes a complete line of metal tidal gates 
in 22 circular sizes and 47 rectangular sizes. 
Also described are timber gates to meet any 
requirements and a line of cushioned flap 
gates for use on pump discharge lines. Di- 
mensional and loss of head data are given. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


220 TIRE CHANGER 


Dixie Tallyho, Inc.—A new bulletin describes 
and illustrates the Tirematic, which removes 
tires safely, quickly and easily. Used by the 
U. S. Government and State Highway De- 
partments, it is available in three models, 
each pictured in the bulletin. 


221 TRACTOR SHOVELS 


Allis-Chalmers Mfg. Co.—Operating, perform- 
ance and maintenance advantages provided 
by HD-16G and HD-21G tractor shovels are 
told through pictures and story in a new 
8-page, 2-color catalog now available. Also 
included are engineering, design and con- 
struction features of these two models, which, 
with aforementioned advantages, provide the 
big capacity, cost-cutting and versatility users 
want and demand in their equipment. 


222 TRANSITE PRESSURE PIPE 


Johns-Manville Corp.—‘Transite Pressure 
Pipe and the Ring-Tite Coupling” is an illus- 
trated, 8-page booklet which describes meth- 
ods in producing this asbestos-cement pipe 
for water systems and also describes savings 
in installation time and outlines characteristic 
advantages once the pipe is in the ground. 
Step by step, it gives recommended pro- 
cedures for installing the pipe and assem- 
bling the Ring-Tite Coupling. A table of 
sizes and classes is included. 


223 TRANSITE SEWER PIPE 


Johns-Manville Corp.—‘‘Transite Sewer Pipe 
with Ring-Tite Coupling” is a new 8-page 
booklet which illustrates and explains econo- 
mies which this asbestos-cement pipe can 
effect in the design, installation, operation 
and maintenance of a sewer system. It shows 
how the Ring-Tite Coupling makes tight joints 
more quickly. It covers related items such as 
the Transite Sewer Pipe Fitting for con- 
necting to Transite building sewer lines. The 
booklet concludes with a table of sizes, 
weights and crushing strengths. 


- Waterstop 
in place ; 


in seconds e 


LABYRINTH WATER- 
STOP after first pour 
has been made and 
form removed. The 
grooves receive the 
concrete from the 
second pour, provid- 
ing an_ interlocking 


joint. 


Just a few seconds were needed to nail 
this LABYRINTH WATERSTOP to the 
form...just a few seconds and water 
seepage worries were over before they 
could ever have a chance to start. 
LABYRINTH WATERSTOP forms a 
waterproof bond between: two pours. 
The corrugated ribs bond firmly with 
the concrete. 

LABYRINTH WATERSTOPS are 
made of flexible polyvinyl plastic... 
that has superior weathering qualities, 
is not affected by temperature changes 
and chemical activity. 

LABYRINTH WATERSTOPS are easy 
to work with, can be cut to any desired 
length. “L” and “T” joints can be welded 
with just a hot knife. Find out now how 
your costs can be cut...and end your 
seepage problems. Just mail the coupon 
to: 


WATER SEALS, inc. 
9 SOUTH CLINTON STREET 
CHICAGO 6, ILLINOIS 


Made in Canada for 
J. E. Goodman Sales Ltd. 
Toronto, Ontario 


WATER SEALS, INC. DEPT. 1 
9 South Clinton Street 
chicago 6, Illinois 


Send full information and sample 


Name. 





¢ 





r 7 


Address_ 








City. 





LABORATORY AND JOB-SITE 


ASSURES CONSTRUCTION 
PERMANENCE SAVES 
MATERIALS, TIME AND 
MONEY... 


eqgregates 


consistency 


Many other units of Engineering Test 
Apparatus for Concrete Testing are 
available. Our New Catalog covers 
completely all testing equipment and 
accessories used in this field. Illus- 
trated Bulletins describe in detail the 
Apparatus shown above. 


You Are Cordially Invited To Visit 

Soiltest’s Booth Oct. 14 thru Oct. 18 

at the Civil Engineering Show, Statler 
Hotel, New York City 


4711 W. NORTH AVE., xn aceon 39, ILLINOIS 
60 EAST 42ND STREET 
NEW YORK 17, NEW YORK 
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224 TRI-ACETATE SHEETS 


Stanpat Company—circular describing their 
printed adhesive-backed acetate sheets for 
speeding up drafting is available. These sheets 
are attached to original drawings and save 
draftsmen from redrawing standard details 
and repetitive notes. Resulting prints are 
clear and sharp and save tremendous amount 
of time. 


225 TRIPODS 


Kern Instruments, Inc.—An illustrated pam- 
phlet describes new self centering tripod for 
surveying instruments manufactured by Kern 
& Co., Ltd. of Asrau, Switerland. These tri- 
pods greatly facilitate centering and setting 
up over a point and are the first radical 
improvement in this field since the wide 
frame tripod was developed in 1911. Setting 
up and leveling a Kern theodolite over a 
point with the new Centering Tripod can be 
done in about 142-min., regardless of wind 
conditions. 


226 TUNNEL MAINTENANCE AND 
REPAIR 


Intrusion-Prepakt—An illustrated reprint of a 
Paper presented before the American Con- 
crete Institute discusses the causes of tunnel 
failures and how unique Intrusion-Prepakt 
methods and materials are employed in their 
rehabilitation. The article describes in detail 
repair procedures in three typical railroad 
tunnels. The I-P techniques can be adapted 
to new tunnel construction. 


227 TUNNELS 


Spencer, White & Prentis, inc.—‘‘Famous 
Subways and Tunnels of the World,’”’ by 
Edward and Muriel White recounts the fas- 
cinating history of subways and tunnels from 
earliest times. The price is $2.75. 


N. B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc. 


228 UNCONFINED COMPRESSION 
TESTING 


Soiltest, Inc.—A new 54-page manual on Un- 
confined Compression Testing of cohesive 
soils. The manual covers in detail the types 
of unconfined compression test apparatus, 
preparation of samples, detail test procedures, 
interpretation of test results and the use of 
these results in design and research activity. 


229 UNDERPINNING 


Spencer, White & Prentis, Inc.—‘Underpin- 
ning,”” a book by Edmund Astley Prentis and 
Lazarus White is recognized as the authori- 
tative source for information in the field 
by engineers, architects and contractors all 
over the world. The price is $10. 


N. B. There is a charge for this book. 
Make checks payable to Spencer, White & 
Prentis, Inc. 


230 UTILITY AUGER DRILLS 


Salem Tool Co.—A new 2-page, 2-color bro- 
chure explains the regular duty and heavy 
duty Trench Type Utility Auger Drill for bor- 
ing under streets, highways, turnpikes, and 
railroads for laying of pipe lines, gas, oil, 
water, etc. The drill bores dry holes from 
2- to 36-in. diameter. They can be equipped 
with pipe pushers. Special drills are designed 
for many jobs. 


231 UTILITY CATALOG 


Fisher Researeh Laboratory—The new 1957 
Fisher Utility catalog cf M-Scope electronic 
instruments for utilities is now available. 
Included are the M-Scope pipe finders, 2 new 
transistorized leak detectors, a completely 
new line of transistorized corrosion control 
instruments, and water well testing equip- 
ment 


October 1957  « 


232 VALVE AND REMOTE CONTROL 
SYSTEM 


S. Morgan Smith Co.—A new catalog de- 
scribes a standardized ‘‘package’’ of SMS- 
Rotovalve or R-S Butterfly Valve and con- 
trols. Designed to satisfy, either singly or in 
combination, basic applications where you 
need precise positioning and indication, or 
remote control, it is suited to water and 
sewage works applications or industrial proc- 
essing. The system consists of valve, pack- 
aged hydraulic positioner or electric-motor- 
operator placed next to valve, and master 
remote unit which controls operation from 
locations a few or many miles away. 


233 VALVES AND FITTINGS 


Stockham Valves & Fittings—Detailed con- 
struction features of Stockham’s complete 
line of valves are given in a new 6-page 
folder. Photographs, diagrams and tables are 
used to describe these double disc gate valves. 


234 VALVES, HYDRANTS, ACCESSORIES 


M & H Valve and Fittings Co.—A 136-page 
catalog, 842 by 11l-in. hardback, permanently 
bound, listing complete line of materials for 
water works, sewage plants, industrial plants 
and fire protection systems, is now available. 


235 VANE SHEAR TEST KIT 


Acker Drill Co., Inc.—Acker Bulletin 700 de- 
scribes a new vane shear test kit for ob- 
taining in place soil shear strengths. Kit 
includes a complete set of attachments for 
making shear investigations to 100 ft depths 
in 2%, 3 or 4-casing pipe. 








Education 
and 


Training 


800 copies of the U.S.A.’s con- 
tribution to the EUSEC con- 
ference in Paris in September, 
1957, are now available. Pub- 
lished for Engineers’ Council 
for Professional Development, 
the 64-page book should be 
of much interest and valve to 
educators. 


$5.00 per copy 
25 or more, 20% discount 


Engineers’ Council 
for Professional Development 
29 West 39th Street, New York 18, N. Y. 


Please send me copies of 
“EUSEC—Engineering Education and Train- 
ing.” Payment is enclosed herewith. 
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236 VERSATILE CAST IRON PIPE 


Cast Iron Pipe Research Assoc.—A new il- 
lustrated booklet provides pictorial proef of 
the ruggedness and durability of cast iron 
pipe in water supply and distribution sys- 
tems; feeder and distribution mains for the 
gas industry and sewer mains; and industrial 
service. 


237 VERTICAL TURBINE PUMPS 


Layne & Bowler, Inc.—A 72-page hard-back 
book entitled ‘“‘The Answers to your Ques- 
tions about Layne Vertical Turbine Pumps” 
is ideal for quick reference, complete with 
cut-away diagrams, illustrations, pictures and 
charts, and written by one of the foremost 
authorities on vertical turbine pumps. 


238 VERTICAL WATER WELL 


Ranney Method Water Supplies, Inc.—The 
newest development in the vertical waterwell 
field is the subject of a new brochure. 
Called the Vertube, it is a natural gravel 
vertical water well, designed exclusively for 
low volume users, at low cost. A diagram of 
the well completes the brochure. 


239 VIBRATORY EQUIPMENT CATALOG 


Jackson Vibrators, Inc.—Multiple Compactors 
for maximum consolidation of sub-base 
courses in macadam construction, fills, etc. 
Manually guided Compactors for paving black- 
top walks, drives, pavement patching, wid- 
ening, consolidation of granular soils in 
trenches, close to abutments, concrete floor 
sub-bases, etc.; Concrete Vibratory Screeds; 
Vibratory Tubes for Internal and Surface 
Vibration in Concrete Paving; General Con- 
struction Vibrators; Portable Power Plants. 


240 VIBRATORY ROLLER 


Bros, Inc.—A concise piece of literature illus- 
trates the new Bros vibratory roller. It tells 
why the Vibra-Pactor can achieve maximum 
= —— quickly in cohesionless or granu- 
ar souls. 


241 WATER CONCENTRATE 


Deynor Corp.—A 4-page bulletin describes 
Veriwet, a new wet water concentrate and 
the Deynor wet water mixer. Veriwet is a 
combination of powerful wetting agents 
formed in a wax-like cylinder. It is able to 
permeate materials which are difficult to wet 
with plain water. The booklet also includes 
numerous recommended uses for this solution. 


242 WATERSTOP MANUAL 


The Durajoint Technical Information Center— 
Contains complete information on Durajoint 
and Duraseal Polyvinylchloride-PVE Water- 
stops, for expansion and construction joints. 
“Durajoint” was specifically compounded and 
designed for use between adjacent sections 
of concrete structures. ‘“‘Durajoint’”” may be 
spliced on the job by merely applying heat 
and holding the ends together until bonded. 
Requires no welding or vulcanizing equipment. 


243 WATERSTOPS 


Water Seals, Inc.—A colorful eight-page bro- 
chure illustrating a complete line of water- 
stops along with the particular job applica- 
tion of each is available. Polyvinyl water- 
stops are flexible enough to withstand ex- 
treme joint separation, yet are rigid enough 
to stand up to the battering effect of 
pouring concrete. The stops are unaffeeted 
by acid, alkalies, petroleum products, chemi- 
cals or adverse atmospheric conditions and 
will not rust, rot, check or crack. 


244 WATERSTOP TECH-TIPS AVAILABLE 


Durajoint Technical Information Center—has 
ready for distribution, a complete series of 
Durajoint “‘Tech-Tips.” This series of techni- 
cal data sheets tells where, why and how to 
use Durajoint Waterstops. Graphically illus- 
trates how to form-work, install, set-up and 
how to quickly and easily splice this Water- 
stop on the job. Covers many applications. 
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245 WATER SUPPLIES 


Ranney Method Water Supplies, Inc.—‘Sup- 
plying Water for Municipal and Industrial 
Use,” a 20-page catalog, explains how the 
Ranney Method can provide any type of 
water program for these uses. Horizontal col- 
lectors, infiltration galleries, vertubes, and 
intakes are fully described. Photographs and 
schematics depict each operation. 


DID YOU MAKE YOUR CHECKS PAY- 
ABLE TO THE PROPER COMPANIES? 
ARE THE AMOUNTS CORRECT? 


246 WELDED AND RIVETED GRATINGS 


Klemp Metal Grating Corp.—A newly revised 
4-page brochure details specifications, safe 
load tables, diagrams, descriptions, etc., of 
Klemp welded and riveted gratings, Riv- 
Dexteel and varieties of stair treads. Techni- 
cal drawings indicate installation and appli- 
cations of these products. 


247 WELDED GRATING 


Globe Co.—The Gold Nugget Grating is a 
heavy duty grating of lighter weight made 
by a new type of projection weld that results 
in a strong, versatile open steel floor grat- 
ing to complement Globe’s Grip-Strut grat- 
ing. A new 28-page illustrated catalog shows 
the details of this grating, which is suited 
for powerhouses, oil refineries, drain grates, 
loading docks, fire escapes, plating or fil- 
tration rooms, sidewalk grating and all types 
of heavy duty platforms. 


248 WELLPOINT DEWATERING 


Griffin Wellpoint Corp.—‘‘How to Handle 
Wet Jobs,” a new brochure presenting suc- 
cessful solutions to unusual pre-drainage 
problems is now available. 


249 WELLPOINT DEWATERING 


Griffin Welipeint Corporation—‘‘The Well- 
point System in Principle and Practice’ is a 
handbook of the fundamentals of wellpoint 
dewatering and is applicable to any well- 
point system regardless of manufacture. This 
handbook contains information on how a well- 
point system functions, and methods of plan- 
ning, layout, installation and removal of the 
system. The manual is pocket size, 109 pp in 
length and contains 62 diagrams and illus- 
trations. The price is $1.50. 


N. B. There is a charge for this book. Make 
checks payable to Griffin Wellpoint Corpora- 
tion. 


250 WELLPOINT DEWATERING SYSTEM 


Griffin Wellpoint Corporation—A catalog de- 
scribes the many items of Griffin wellpoint 
equipment together with pump _ capacity 
charts. It contains a series of actual job 
photographs showing this equipment on vari- 
ous types of construction projects. 


251 WELLPOINT DEWATERING SYSTEM 


John W. Stang Corporation—A 100-page cata- 
log describes the component parts of the 
Stang wellpoint unwatering system; its plan- 
ning, engineering and various methods of 
installation. Numerous reeent projects have 
been added to demonstrate either a new 
application or some novel technical feature in 
the engineering and installation of the well- 
point equipment. Specific installations on 
dams, powerhouses, pipelines, tunnels, are 
illustrated from photographs made in the 
field. Heavy construction of all types in all 
varieties of soil conditions where ground 
water is encountered is described fully. 
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ORNAMENTATION PRECAST MEMBERS 
FOR DESIGN ADAPTABILITY, no other ma- 
terial compares with fir plywood. 
Monolithic surfaces, curves, special 
effects are easily achieved with fir ply- 
wood. Large panels are easy to cut, fit 
and fasten. Plywood forms smoother 
concrete, cuts application, finishing 
time. Interior PlyForm® grade gives up 
to 10-12 re-uses; Exterior PlyForm® 25 
or more; overlaid plywood about 200! 
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NEW EDITION! 


en 


REINFORCED CONCRETE 
DESIGNS—ALL WORKED OUT! 


No more algebraic formulas or 
calculations to make. Simply 

locate the table covering the member 
you are designing, apply span 

and load requirements, and then 
read off directly concrete dimensions 
and reinforcing steel data. Follows 
the latest codes and practices. 

Send check or money order for 
your copy, today. 


Prepared by The OVER 
Committee on 450 


Engineering ep 
Practice $ re} 00 


38 S. Dearborn St., (Div. F) Chicago 3, Illinois 





FILOTECNICA 


SALMOIRAGHI INC. 


is pleased to announce that all the 
latest F/S models of: 
Optical Theodolites 
Vial Levels 
Self-leveling Levels 
Planimeters 


will be displayed at the following 
Exhibitions: 


* American Society of Photogrammetry 
October 2-4, 1957 
St. Louis, Mo., Hotel Chase, 
Booth 22 


% Texas Surveyors Association 
October 7-9, 1957 
Austin, Tex., Hotel S. F. Austin, 
Booth 30-31 


% American Society of Civil Engineers 
October 14-18, 1957 
New York City, Hotel Statler, 
Booth 11-12 





CATALOG DIGESTS 


252 WELLPOINT SYSTEM 


Moretrench Corporation—an informative 76- 
page catalog, fully illustrated, describes the 
Moretrench wellpoint system and its use in 
dewatering various types of construction proj- 
ects. It includes useful technical data on the 
system. 


253 WELL WATER SYSTEMS 


Layne & Bowler, Inc.—Well water systems, 
pumps, drilling, as well as allied services and 
equipment are the subject of a new 4-page 
bulletin. The folder describes the products 
manufactured by Layne, which has special- 
ized in the development of ground water for 
over 75 years. 


254 WHITEPRINT MACHINE 


Ozalid Div., General Aniline and Film Corp.— 
A new bulletin describes the Streamliner 200 
whiteprint machine, a low-cost full-width 
table model, which will accommodate mate- 
rials of any length up to 42-in. wide. Opera- 
tion of the 200 is simple. The controls— 
speed, ammonia, on-off—are easy to read, 
reach and work. The unit’s print receiving 
tray will stack materials up to 24-in. long. 
The bulletin includes specifications. 


255 WOOD PRESERVATION 


Wood Treating Chemicals Co.—The purpose 
of the booklet “What They Will Ask About 
Penta” is to provide information about this 
chemical creation. While not a new product— 
actually it was first used a century ago— 
Penta is not well-known to the general pub- 
lic. Questions such as what is Penta; how 
does it work; where can it be used, etc., are 
carefully discussed. 


256 WOOD & STEEL TYPE DOORS 


The Kinnear Mfg. Co.—The catalog and data 
book discusses fully and illustrates the ad- 
vantages, the economy, the construction fea- 
tures and the general specifications of the 
various types of wood and steel upward- 
acting type doors. Known as Bulletin 93 it 
gives information on installation, clearance 
requirements, methods of operation and con- 
trols, as well as adaptability of the doors 
for many types of uses. 


257 ZEOLITE WATER SOFTENERS 


The Permutit Company—Bulletin 2386-B, de- 
scribes troubles caused by the utilization of 
hard water and the multiple economies ef- 
fected by curing them. This 20-page bulletin 
should be of interest to all engineers dealing 
with water problems. Equipment specifica- 
tions, operating characteristics, data on Per- 
mutit fon exchange resins and typical in- 
stallation photographs have been included in 
this new edition. 


258 ZEOLITE WATER SOFTENING 


General Filter Co.—Engineers will be inter- 
ested in this new 12-page bulletin which is 
well illustrated and contains data and capaci- 
ties of softening equipment. 


259 BRONZE PRODUCTS 


M. Greenberg’s Sons—Consisting of 148 pages 
in color, Catalog T features a complete line of 
bronze products including valves, hydrants, fit- 
tings and plumbing specialties. A special sec- 
— also illustrates bronze plaques, letters and 
tablets. 


260 ADJUSTABLE CURVE DRAFTING 
INSTRUMENT 


Albert G. Daniels—A 4-page folder with photo- 
graphs, specifications and prices illustrating 
the adjustable Curve Drafting Instrument is 
offered. These handmade instruments, placed 
on the market over ten years ago, continue to 
provide the draftsman with an easy, conven- 
ient way to obtain curves of long radius, and 
also irregular curves. Calibrated scale indicates 
actual radius of curvature or degree of curv- 
ature. 
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A Creative Profession 


THIRD EDITION 


—a 32-page booklet available 
from Engineers’ Council for 
Professional Development. De- 
signed to interest young persons 
in the engineering profession. 
Each field is described in an 
informative and interesting 
manner. Includes engineering 
curricula. 


25 cents per copy 
50 OR MORE, 40% DISCOUNT 





Engineers’ Council 
for Professional Development 


29 West 39th Street, New York 18, N. Y. 
Please send me copies of 


“Engineering, A Creative Profession.” 
Payment is enclosed herewith. 

















SPEAKING 


Can Be Easy 


. . . for Engineers, too 











A concise, practical, pocket 
size illustrated manual for bet- 
ter speaking and meetings. Or- 
ganized for your greatest con- 
venience in preparing and 
delivering effective oral presen- 
tations and in con- 
ducting interesting 
meetings. Printed in 
two colors. 


WwW 
Copies are available 
at 50 cents. Special 


discounts in lots of 
100 or more. 





ORDER DIRECTLY FROM: 
——— — — ee 
Engineers’ Council for Professional Develop- | 
ment at 29 West 39th Street, New York 18, | 
N. Y. Please send me copies “Speak- 
ing Can Be Easy.” Payment is enclosed. 
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PROCEEDINGS AVAILABLE 


For instructions and key to abbrevia- 
tions, see next page. Each member is 
entitled to 100 different “Proceedings 
Papers” yearly, ordered from these 
pages, plus all papers of the Technical 
Divisions in which he registers. The lat- 
ter papers will be mailed automatically. 
Discussion of a paper will be received 
during the four full months following 
the month of issue. 


September 


1352. Irrigating in the Humid Areas, by 
E. A. Kimbrough, Jr. (IR) A comparison is 
made of the problems of irrigating in the humid 
area with those of the arid area. The paper 
considers the development of flow for irrigation 
involving drainage requirements, crop response, 
and labor requirements. 


1353. Pin-Ended Gabled Frames, by James 
Chinn, (ST) This paper presents a method for 
solving pin-ended, one or two span, gabled 
frames by the method of consistent deforma- 
tions. It utilizes moment distribution coefficients 
but does not require actual distribution of 
moments, 


1354. Lateral Deflections and Stresses in 
Building Frames, by Robert E. McClellan. 
(ST) This paper demonstrates a method of 
analyzing multi-story rigid frames for deflections 
and stresses caused by lateral loads, based on 
structural properties of frame members. The 
sources and probable magnitude of error in 
calculated stress and deflection are discussed. 


1355. Design of Multi-Level Guyed Towers: 
Wind Loading, by Edward Cohen and Henri 
Perrin. (ST) Methods are presented for com- 
puting wind loads on trussed frameworks as 
functions of wind velocity, solidity ratio, mem- 
ber shape, shielding, yaw and slenderness ratio. 
Shape factors for towers are proposed and com- 
pared with test data. 


1356. Design of Multi-Level Guyed Towers: 
Structural Analysis, by Edward Cohen and 
Henri Perrin. (ST) Methods are presented for 
the structural analysis of multi-level guyed 
towers as continuous beam columns on yield- 
ing supports including effects of vertical guy 
reaction eccentricity, shaft distortion and tor- 
sion, Equations are given for analysis of the 
guys and determination of spring constants 
at the tower shaft. 


1357. University Research in Structural En- 
gineering, by Frank Baron. (ST) Different 
attitudes toward university research in structural 
engineering are considered. The writer sets forth 
his own views with particular reference to three 


Charles A. McCullough. (IR) Operation of 
ground water reservoirs for seasonal and cyclic 
storage of water requires maintenance of suit- 
able mineral quality of the ground water. 
Sources and disposal of salts, requirements for 
water, and deficiencies in present knowledge 
and data collection are considered. Lilustrative 
computations for a hypothetical ground water 
basin are included, 


1360. A Graphical Solution for Flow in 
Earth Channels, by Isidro D. Carino. (IR) 
This paper presents a graphical solution utiliz- 
ing Manning’s Formula for the design of earth 
canals with trapezoidal cross sections. These 
graphs were prepared for a specific value of the 
coefficient of channel roughness closely approxi- 
mating that for earth canals. 


1361. Duration of Load and Fatigue in 
Wood Structures, Progress Report of a Sub- 
Committee of the Committee on Timber Con- 
struction of the Structural Division. (ST) This 
paper summarizes present knowledge of the 
effects of long-time loading and of fatigue on 
structural wood. A chart showing the relation of 
safe working stress to duration of load is pre- 
sented, and fatigue test data are reviewed. A 
section on the evaluation of old timbers in 
structures is included. 


1362. Common Errors in Measurement of 
Irrigation Water, by Charles W. Thomas. (IR) 
The paper discusses errors which occur when 
dimensions, settings, flow patterns and other 
factors do not conform to accepted standards 
for water measurement devices. It is concluded 
that equipment designed to give accurate mea- 
surements may not do so unless due care is 
exercised in fabrication, installation, operation 
and maintenance, 


1363. Drainage in the Mississippi River Val- 
ley, by Louis W. Herndon. (IR) This paper 
explains the coordination between the Soil Con- 
servation Service and the Corps of Engineers, 
U. S. Dept. of the Army, in drainage activities 
in the alluvial valley of the Mississippi River. 
The relation of flood control and drainage is 
discussed and the different elements of complete 
surface drainage systems are described. 


1364. Water Use in Industry, by Ray L. 
Derby. (IR) The paper presents various fac- 
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ORDER FORM FOR PROCEEDINGS 
(For ASCE member use only) 


Please send me the Proceepines Papers which I have circled below. 


tors of use and demand for water on the water 
purveyor’s system by industry. Factors of 
quantity and quality are considered. Poten- 
tialities and economics of re-use of water with- 
in an industry, and use of sewage and other 
municipal waste waters are discussed, 


1365. Telemetering Hydrologic Data, by 
Francis P. Hanes. (WW) Automatic equip- 
ment is described to fulfill a requirement for 
optimized operation of reservoirs and other 
flood ‘control structures by allowing rapid and 
unattended reporting of river Jevels and pre- 
cipitation amounts from remote points. The 
emphasis is on design of telemetering devices 
and system engineering for VHF radio trans- 
mission of data. 


1366. Cellular Cofferdams, and Docks, by 
E. M. Cummings. (WW) This paper covers a 
new theory of design for cellular cofferdams 
against failure by tilting, which is substantiated 
by results of model tests. The proposed theory 
is used to investigate the design of two actual 
structures, a cofferdam on rock, and a dock 
in sand. Several previously published theories 
are also discussed, 


1367. Model Studies of Remedial Works for 
Niagara Falls, by A. P. Rollins, Jr., and G. B. 
Fenwick (WW) Model studies were made to 
determine the effects of increased diversions of 
Niagara waters for power and to design remedial 
works to enhance the scenic spectacle at Niagara 
Falls. The works developed consisted of a gated 
control structure in the river above the Cascades 
and combination excavations and fills at both 
flanks of the Horseshoe Falls. Subsequent field 
observations have verified model predictions. 


1368. Offshore Breakwaters, by Richard Sil- 
vester. (WW) The determination of wave 
height and wave pattern for waves diffracted 
by an infinitely long breakwater, or by a back- 
water gap, has been based on the theoretical 
solution for optical diffraction. Model tests 
for wave patterns with two different lengths 
of breakwater and waves of different steep- 
nesses are described and results presented in a 
form suitable for application. 


1369. Great Lakes Harbors, by Edwin W. 
Nelson. (WW) This paper discusses improve- 


categorie, of research, ‘Thove categories are de- | 1352 1353 1354 1355 1356 1357 1358 13591360 1361 13621363 
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and design research. Specific examples of each 
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If more than one copy of a paper is desired (for which a charge of 25¢ per copy 
1358. Ultimate Strength of Short Struts, by will be levied) indicate here: 
Seng-Lip Lee and P. Ballesteros. (ST) The 3 
determination of the ultimate strength of short 
struts of any cross section subjected to the action 
of eccentric loads or pure nonsymmetrical bend- 
ing is treated in this paper. The analysis is 
based upon an idealized stress-strain relation- 
ship assuming constant stress for strain beyond 
the yield point, 
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ments in Great Lakes channels and harbors 
which will be required as a result of the pro- 
jected completion of the St. Lawrence Seaway. 
The paper covers both the connecting chan- 
nels between the lakes as well as harbor chan- 
nels. Pier and breakwater reconstruction is also 
discussed. 


1370. Operation of Missouri River Main 
Stem Reservoirs, by R. J. Pafford, Jr. (WW) 
The paper describes the six main stem multiple 
purposes reservoir system built under the Pick- 
Sloan program adopted in 1944. It outlines the 
main features of operation of these reservoirs 
in the interest of flood control, irrigation, water 
supply and sanitation, power, recreation, and 
fish and wild life. The development of the 
highly complex operating plans and criteria is 
discussed 


1371. The City’s Place in the Expanded 
Highway Program, by Alfred Berarducci and 
Glen C. Richards. (HW) This paper recom- 
mends that cities must take the initiative to 
secure their just participation in the expanded 
highway program. Two important steps are 
suggested; that cities must develop a practical 
highway needs program, and must establish a 
suitable relationship with their state govern- 
ment to provide the financing for necessary 
projects 


1372. Direct Solution for a Triple Spiraled 
Compound Curve, by Alfred C. Scheer. (HW) 
The analytical solution presented in this paper 
is believed to be somewhat shorter and more 
fundamental than the traditional solutions. After 
the tangent distances of the unspiraled com- 
pound curve have been computed, all that re- 
mains are a few easy calculations which may 
usually be done by slide rule with sufficient 
accuracy. 


1373. How to Increase the Productivity 
of Highway Engineers, by G. 1. Sawyer. (HW) 
There are three vital factors with which State 
Highway engineers must concern themselves in 
increasing the productivity of their staffs; name- 
ly, personnel, engineering techniques and morale 
The effects of these factors are described and 
evaluated. 


1374. Operation of Urban Expressways, by 
Joseph Barnett. (HW) Urban freeways and 
parkways often break down at peak volumes, 
stopping all traffic. This paper explains the 
reason for such stoppage when caused by too 
great traffic density, suggests a procedure for 
analyzing traffic thereon, and proposes that 
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Standing orders for all Papers in any calendar your mee J be entered at the following 


traffic entering expressways be controlled so that 
volume is kept well below possible capacity to 
insure free movement. 


1375. Hydrostatic Testing of Pipelines, by 


Leon E. Brooks. (PL) This paper considers 
hydrostatic testing of pipelines, which has be- 
come a principal method of testing for the 
following reasons: rehabilitation of old systems, 
increase in pipelines, advances in pipe manu- 
facture, industry reapproval of current codes, 
and natural advantages of water testing 


1376. Route Surveys for Offshore Pipelines, 
by Clyde Aldridge. (PL) Route surveys for 
offshore pipelines present some problems not 
normally associated with route surveys on land. 
This paper reviews some of their problems and 
the-equipment and methods used on a 12-in. 
pipeline laid offshore of the coast of Louisiana 


1377. Discussion of Preceedings Papers 
1103, 1236. (IR) R. G. Kazmann closure to 
1103. Gordon E. Williams on 1236. 


1378. Discussion of Proceedings Paper 
1090. (HW) Corrections to discussion by Angel 
Villasor, Jr. 


1379. Climatic Influences on Crop Water 
Requirements, by Thomas C. Skinner. (IR) 
In the past decade, water requirements of plants 
as influenced by climate have received consider- 
able study and experimentation. This paper 
presents a discussion of the work that has been 
done in the field of crop water requirements to 
date, with particular emphasis on work done 
at the University of Florida in Gainesville, 
Florida. 


1380. The Consulting Engineer’s Role in the 
Highway Program, by Elmer B. Isaak. (HW) 
Engineering the enlarged Federal Aid highway 
program is a task which will require all avail- 
able talent. State highway departments will 
administer the work, but must supplement their 
own technical forces with consultants. Consult- 
ing engineers must assume a real responsibility, 
constantly endeavoring to find the best solutions 
and using their ingenuity to advance the stand- 
ards of highway building 


1381. Discussion of Proceedings Papers 
965, 1119, 1208. (WW) Frank H. Newnam, 
Jr., closure to 965. S. H. Wearne on 1119. 
Gerard Tison, Jr. on 1208. 
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1382. Discussion of Proceeding Papers 
809, 1054, 1058, 1096, 1097, 1146, 1147, 
1149, 1150, 1151, 1187, 1188, 1189, 1190, 
1314. (ST) Committee closure to 809. M. G. 
Spangler closure to 1054. F. J. Cain and G. Luck 
on 1058. Otakar Ondra closure to 1058. Henry M. 
Lummis III on 1097. Edwin W. Thomas on 
1146. Yves Nubar on 1147. James H. Shellham- 
mer, Raman Pichumani, and John R. Verna on 
1149. A, J. Francis on 1150. Walter M. Zalite on 
1151. Howard H. Mullins, Jerry C. L. Chang 
on 1187. Albert O. Grote, J. V. Du Plessis on 
1188. Anthony M. DiGioia on 1189. Reinaldo 
Garcia-Iturbe on 1190. Raymond Archibald on 
1314. 


1383. Discussion of Proceedings Papers 
1194, 1195. (PL) Corrections to 1194. Henry 
M. Paynter on 1195 


1384. The Soap Lake Basin, by Keith E. 
Anderson. (IR) Soap Lake, a natural body of 
mineralized water without surface outlet, lies 
within the Columbia Basin Project in Washing- 
ton. Initial irrigation flows, coinciding with 
ahove-normal precipitation, upset the delicate 
inflow-evaporation balance causing flooding of 
adjacent areas and dilution of the allegedly 
therapeutic waters. Inflow-outflow studies per- 
mitted estimation of inflows attributable to irri- 
gation. 


1385. Significance of Tests for Highway 
Materials Basic Tests, by Committee on Sig- 
nificance of Tests for Highway Materials, High- 
way Division. (HW) Tests for highway mate- 
rials which are considered basic in soils, bitu- 
minous materials, and concrete aggregates areas 
are discussed to include the significance of test 
results. In addition, synopsis of test method, 
typical test results, and influences of the method 
of test are indicated for each test. 


1386. Metropolitan Traffic and Highway 
Problems, by Murray V. Jones. (HW) The 
Metropolitan Corporation was incorporated in 
1953 to solve major problems of the area created 
by phenomenal growth, uncoordinated municipal 
planning and a high standard of living. To 
solve highway and traffic problems, a coordinated 
transportation administration was created to 
plan for, construct and operate transportation 
facilities. After three and one-half years it has 
been shown that this form of administration 
provides the most efficient manner in which 
to solve problems of interrelated communities. 
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Professional Services 


Listed alphabetically by states 








PRESSURE CONCRETE COMPANY 
Engineers and Gunite Contractors 


Design and Construction of Prestressed 
Tanks and Swimming Pools 
Gunite Restoration and Repairs to 
Concrete Structures 





315 South Court St., Florence, Alabama 





PALMER & BAKER, ENGINEERS, INC. 


Consulting Engineers and Architects 


Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Harbor Structures, Soils, 
Materials and Chemical Laboratories 


Mobile, Ala. w Orleans, La. 
SP - D.C. 





JOHN S. COTTON 


Consulting Engineer 


Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 





DAMES & MOORE 
Soil Mechanics Engineering 
los Angeles e San Francisco e Portland 
Seattle e Salt Lake City e Chicago 


New York ¢ Atlanta e London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 





FAIRCHILD AERIAL SURVEYS, INC. 


Aerial Photography 





Contour Maps 


JACOBS ASSOCIATES 
Consulting Construction Engineers 


Appraisal of Construction Costs e Meth 





Analysis e Field Engineering eJob Mar 
agement e Review of Bidding Document 
for Construction Economy e Engineering 
Geology e Plant and Equipment Design 


503 Market Street 
San Francisco 5, California 





SOIL TESTING SERVICES, INC. 


Consulting Engineer 


P. Gnaedinger Carl A 


Sub- Surface 
ing, inspection, 
Design of Foundation 


nvestigations, Labe 
Engineering Reports And 


Mat» 


ratory test 


$s 


3521 North Cicero Ave., Chicago 41, Ill. 
Kenilworth, N. J.—San Francisco, Calif. 


Vedado Hana, Cuba 








SAENZ-CANCIO-MARTIN 
Ingenieros 
ALVAREZ y GUTIERREZ 

Arquitecto 
Consulting Engineers and Architect 
Ave. de Ia Independencia 774 

Ensanche del Vedado, Habana, Cuba 








ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Purifica- 
tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainag 


20 North Wacker Drive, Chicago 6, Ill. 


e, Appraisals 





CONSOER, TOWNSEND 

& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
and Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 

Transmission Lines 
351 East Ohio Street, Chicago 11, Illinois 

9% Indi $t., G tle, Ind. 








DeLEUW, CATHER & COMPANY 


Consulting Engineers 


Airborne and Marine Geophysics 
Highway Maps City Maps 
224 E. 11th St., Los Angeles 15 
30 Rockefeller Plaza, New York 20 
Chicago, Tallahassee, Boston, Geneva 





MAURSETH & HOWE 
Foundation Engineers 
Soil Investigations ¢ Laboratory Testing 
Consultants ¢ Engineering Geology 
Construction Supervision 
Offices and Eastern 
laboratories: Associate: 
2601 South Hill St. 
Los Angeles 7, Calif. 


George R. Halton 
Newark, N. J. 





KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 


Investigation ¢ Reports ¢ Valuations 
esign ¢ Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 





WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 


Soil and Foundation Engineering; Earth Dams 
Engineering Geology; Highway and 
Airport Pavement Design 


1150 28th Street, Oakland, California 
1240 W. Bayaud St., Denver, Colo. 

Suite 310, V.F.W. Bidg., Kansas City, Mo. 

4815 Dodge Street, Omaha, Nebraska 








INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 
Investigations e Reports e Design 
Procurement e Field Engineering 

Domestic and Foreign 
74 New Montgomery St. 
San Francisco 5, California 





Public Transit 
Traffic & Parking 


Subways 
Railroad Facilities 





Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Ok City 


Expressways 





JENKINS, MERCHANT & 


NANKIVIL 


Consulting Engineers 


Municipal Improvements 
Power Development 





Recreatio 
Investigations 


Sewerage 


Water Systems 
Industrial Plants 


nal Facilities 
and Reports 


805 East Miller Street 


Springfield, Illinois 





NED L. ASHTON 
Consulting Engineer 


Aluminum and Steel Struc 


Bridges and Paraboloidal Ant 








Swimming Pools and Foundations 





Welded Design ar 


820 Park Road lowa 


enathening 
4 


City, lowa 





STANLEY 


ENGINEERING COMPANY 


Consulting Engineers 


208 S. LaSalle Street Hershey Building 


Chicago 4, Illinois Muscatine, lowa 





PAN AMERICAN ENGINEERS 


Consultants 


Highways, Water, Sewerage, Gas, Drainage, 
Power, Municipal Works, Irriga 


tion, Flood 


Control, industrial Developments. 








GREELEY AND HANSEN 
Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 


Industrial Wastes 


220 S. State Street, Chicago 4, Illinois 





HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control, Irrigation 

River Basin Development 





400 West Madison Street Chicago 6 
HAZELET & ERDAL 
Consulting Engineers 
Design, Supervision, Investigations, Reports 


Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 
Dixie Terminal Bidg., Cincinnati 2, O. 

Monadnock Block, Chicago 4, ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 


vane Tenth St. 3415N. Acadian Thruway 
dria, La. Baton Rouge, La. 








EUSTIS ENGINEERING COMPANY 
Foundation and Soil 
Mechanics | neti 





laboratory Tests 
Reports 


Soil Borings 
Foundation Analyses 


3635 Airline Highway 
Metairie, Louisiana 











FROMHERZ ENGINEERS 
Structural e Civil ¢ Sanitary 


Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 


age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 





WHITMAN. RFOUARDT 
AND ASSOCIATES 


Enaineers 
Sewerage and Water Svstems, Hiahwavs, 
Airports, Industrial and Power Plants and 
Other Structures 
Renorts e Decsiqne e Snecifications e 


Sunervision 
1304 St. Paul Street Baltimore 2, Md. 


MADDOX AND HOPKINS 
Engineers and Survevors 


Plane and Geodetic Survevs 
Topoaraphic Mans e Photogrammetry 


Highwavs, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 

Highways, Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports, 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P St. 
NW, Washington, D. C. 








DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
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or 
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Professional Services 


Listed alphabetically by states 


FAY, SPOFFORD & THORNDIKE, 
INC 


Engineers 


Airports, Bridges, Turnpikes 
Ww ater Supply, Sewerage and Drainage 
P and Terminal Works, industrial Bidgs 


Boston, Massachusetts 





JACKSON & MORELAND, INC. 


Engineers and Consultants 





Design and Supervision of Constructior 
Reports e Examinations e Appraisals 


Machine Design @ Technical Publications 


Boston New York 





METCALF & EDDY 
Engineers 


Investigations Reports Design 

Supervision of Construction 

and Operatior 
Valuation 


Management laboratory 


Statler Building + Boston 16 





BENJAMIN S. SHIENWALD 
Architectural Consultants 
on 
Engineering Projects 
Design @ Supervision e Reports 


85 South Street Boston 11, Mass. 





The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies 


Special Structures, Tunnels, Airports, 
Highways, Foundations 


Office and Laboratory « Brookline, Mass. 





CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 





BLACK & VEATCH 
Consulting Engineers 
Water, Sewage, Electricity, Industry, Reports, 


Design Supervision of Construction Investi 
gations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 





BURNS & McDONNELL 


Engineers ¢ Architects ¢ Consultants 


Kansas City, Missouri « P.O. Box 7088 
Phone: DElmar 3-4375 





GUNITE CONCRETE & 
CONSTRUCTION COMPANY 
Engineers « Cement Gun Speciclists « 
Contractors 
Linings, Encasing, insulating, Repairing, 
Fireproofing, New Construction 

Weedswether, Kensas City 5, M 
2016 W. Walnut, Chicago 12, Ill. 
1004 Market St., St. Lovis 1, Mo. 

, Houston 9, Texas 
» Fullerton, Calif. 


Milwavkee—Denver—New Orleans 














SVERDRUP & PARCEL, INC. 


Engineers ¢ Architects 
bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 
915 Olive Street, St. Lovis 1, Mo. 

417 Montgomery Street, 
San Francisco 4, Cal. 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 Street 

Omaha 10, Nebraska 


Dams, Hydroelectric Powe 


Flood Contro 





GOODKIND & O'DEA 
Consulting Engineers 
Design and Supervisior 
Foundations, Structures, Highways 

610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, Illinois 





GREER ENGINEERING 
Associates 
Foundation Designs and Analyses 
Airphoto Soils and Geological Mapping 
Undisturbed Sample Borings 

Field and Laboratory Soil Tests 

Geological Studies for Engineering 
Projects 
Earth Dam Design and Contro 


98 Greenwood Ave., Montclair, N. J. | 75 West Street 





EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Reports, Design, Supervision, 
Subways, Expressways, Traffic, Parking, 
Harbor Works, Bridges, Tunnels, 
Housing and Industrial Developments 


Newark, N. J. 


New York Philadelphio Boston 





PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports e Highways ¢ Dams e Structures 
Foundations ¢ Stabilization e Pavements 
415 Frelingh ve., Ni k 5,N. J. 
625 Eighth Ave., New York 18, N. Y. 
3568 West Third $t., Los Angeles 5, Calif. 
516 Ninth St. Sacramento 14, Calif. 
503 Market St., San Francisco 5, Calif. 








LOUIS BERGER & ASSOCIATES 
Consulting Engineers 
Design Supervision 
Expressways Airfields 
Structures Foundations 
177 Oakweod Ave., Orange, N. J 
2nd and Locust Sts. Herrisburg, Penna. 
Baltimore, Md. 


Studies 





JOSEPH S. WARD 
Consulting Soil and 
Foundation Engineer 
Site Investigations e Laboratory Soil Testing 
Foundation Analysis ¢ Airports ¢ Engineering 
Reports and Consultation 


605 Valley Reac 
Upper Montclair, N. J. 


8B. K. HOUGH 
Consulting Engineer 
Seil and Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. Ithaca, New York 


| 








AMMANN & WHITNEY 
Consulting Engineers 


pester and Construction Supervision of 
Bridges, Highways, Expressways, Buildings 
Special Structures, Airport Facilities 


111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


ANDREWS & CLARK 
Consulting Engineers 


305 East 63rd Street 


New York 21, N. Y. 





BOGERT AND CHILDS 
Consulting Engineers 


ton L. Bogert Child 
Boger: Donald M. Ditmars 
Charles A. Manganar 
William Martir 
and Sewage Works « Refuse 
posal e Drainage e Flood Control e 
Highways & Bridges e Airfields 


145 East 32nd St., New York 16, N. Y. 


inco 


Dis- 


BOWE, ALBERTSON & ASSOCIATE 
Engineers 


Water Works e Industrial 
Disposal e Municipal Proj- 
ects @ Industrial Buildings e Reports e Plans 
Specifications e Supervision of Construc- 
tion and Operation e Valuation Laboratory 
Service 


New York 6, N. Y. 


Sewage and 
Wastes e Refuse 





THOMAS CRIMMINS CONTRACTING 
COMPANY 
Established 1848 
Difficult Rock Excavation, Heavy Foundations, 
Caissons and Underpinning 
624 Madison Ave. New York 22, N. Y. 
EL 5-0270 





FRANK L. EHASZ 


Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Street 
Long Island City 1, N. Y. 





FARKAS & BARRON 
Consulting Engineers 
Designs @ Supervision e Reports e Highways 
Expressways @ Bridges e Housing e Pubiic, 
Commercial and Industrial Buildings ¢ Special 
Structures, Marine Structures @ Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering Investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highways, 
Expressways and Bridges e Power and 
Industrial Plants e Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5, N. Y. 


HAZEN AND SAWYER 
Engineers 
Water and Sewage Works 
ndustrial Waste Disposa 
rainage and Flood Control, Reports, Design, 
of Construction and Operation, 
Appraisals and Rates 
122 East 42nd St., 3333 Book Tower 
New York 17,N. Y. Detroit 26, Mich. 


UpervisiOn 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 
Consulting Engineers 
Bridges, Structures, Foundations 
Express Highways 
Administrative Services 
1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7,N. Y. 





JOHN J. KASSNER & CO. 
Consulting Engineers 


Highways, Bridges, Structures e Sewerage 
and Drainage e Waterfront 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 
111 Broadway New York 6, N. Y. 





KING & GAVARIS 
Consulting Engineers 


Bridges Highways Toll Roads 

Arterials Foundations 

Reports investigations Surveys 
Supervision of Construction 


425 Lexington Ave. New York 





LEGGETTE, BRASHEARS 
& GRAHAM 


Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 


Reports 


551 Fifth Avenue, New York 17, N. Y. 





JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 
Stony Brook and Seaford, 
Long Island, N. Y. 
City and Town Planning 
nicipal Engineering 
Main Office: P. O. Building 
Stony Brook, N. Y. 


;eneral Mu 





THE FOUNDATION COMPANY 
Engineered Construction 
Power Plants e Drydocks e Bridges 
Deep Caissons ¢ Shipways 
Heavy Foundations 
THE FOUNDATION COMPANY 


57 William Street, New York 5, N. Y. 
BO 9-811 





HARDESTY & HANOVER 
Consulting Engingers 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Expressways and Thruways, 
Other Structures, Supervision, Appraisals 
and Reports 


101 Park Avenue, New York 17, N. Y. 
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LOCKWOOD, KESSLER 
& BARTLETT, INC. 
Unified Civil Engineering Services 


Aerial Photogrammetric Surveying and Map- 
ping Seismic Subsurface Investigations, Route 


Studies, Highways, Bridges, Airports, Water | 


and Sewage Works.—Reports, Designs, and 
Construction. Supervision. 


One Aerial Way 





MORAN, PROCTOR, MUESER 

& RUTLEDGE 

Consulting Engineers 
Foundations for Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 
Supervision 

415 Madison Ave., New York 17, N. Y. 
Phone: El 5-4800 i 
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Syosset, N. Y. 


New Orleans, La. | 


| 
Construction 








Professional Services 


Listed alphabetically by states 


PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 
Water Supply 


51 Broadway New York 6, N. Y. 





E. LIONEL PAVLO 
Consulting Engineer 


Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Constructior 
Public Works, Airports 


642 Fifth Avenue New York 19, N. Y. 





MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 

Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage ¢ Sewerage e Refuse Disposal 
25 West 43rd Street, New York 36, N. Y. 





THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 





ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 


Incinerators, Industrial Wastes, 
City Planning 


50 Church Street New York 7, N. Y. 





PRAEGER »« KAVANAGH 


Engineers 


| 126 East 38th St. New York 16, N. Y. 





SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard E. Dougherty, Consultant 
Manufacturing Plans 


Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, N. Y. 





SEVERUD « ELSTAD + KRUEGER + 
ASSOCIATES 


Consulting Engineers 


Structural Design ¢ Supervision ¢ Reports 
Buildings ¢ Airports e Special Structures 


415 Lexington Ave., New York 17, N. Y. 





SINGSTAD & BAILLIE 
Consulting Engineers 
| Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N. Y. 





CIVIL ENGINEERING «+ 


FREDERICK SNARE CORPORATION 
Engineers ¢ Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Havana, Cube Lima, Peru 
Bogota, Colombia Caracas, Venezuela 





D. B. STEINMAN 
Consulting Engineer 
BRIDGES 
Design, Construction, Investigation, Re- 


ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 





TIPPETTS « ABBETT « 
McCARTHY « STRATTON 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 
62 West 47th Street, New York City 





THE 
J. G. WHITE ENGINEERING 
CORPORATION 


Engineers and Constructors 


80 Broad St., New York 4, N. Y. 





THE AUSTIN COMPANY 


Design e Construction e Reports e Plant 
Location Surveys e Domestic and 
Foreign Work 
16112 Euclid Avenue, eee Ohio 
New Yerk Detroi Oakland 
Chicago nae sl Seattle 
los Angeles 





HAVENS AND EMERSON 
A. A. Burger 
. Ww. H. H. Moseley 
F. S. Palecsay E. S. Ordway 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 
Leader Bidg. Woolworth Bidg. 
Cleveland 14, O. New York 7, N. Y 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works, Sewage, Industrial 
Waste and Garbage Disposal « Highways 
Bridges and Airports, Traffic and Parking 
e Appraisals, Investigations, and Reports 
HARRISBURG, Fane 
Pittsburgh, Pa. ladelphia, Pa. 
Daytona came me 





MODJESKI AND MASTERS 
Consulting Engineers 
F. M. Masters 
G. H. Randall J. R. Glese 
C. W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 

P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 





ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 
Industrial Wastes and 


Water, Sewage, 
City Planning, High- 


Incineration Problems, 

ways, Bridges and Airports, Dams, Flood 

Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 


Three Penn Center Plaza 
Philadelphia 2, Pa. 





JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 





MORRIS KNOWLES INC. 
Engineers 
Water Supply and Puritication 
Sewerage and Sewage Disposa! 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 





H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
Installations e Airports, Hangars 
Water and Sewage Works 


Design ¢ Investigations ¢ Reports ¢ Surveys 
1200 No. Broad St. Phila. 21, Pa. 





THE OSBORN 
ENGINEERING COMPANY 


Designing ¢ Consulting 

Office Buildings 
Field Houses 
laboratories 


Cleveland 3, Ohio 


Industrial Plants 
Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 


HUNTING, LARSEN & DUNNELS 
Engineers 


Industrial Plants e Warehouses 
Commercial Buildings ¢ Office Buildings 
Laboratories e Steel and Reinforced 
Concrete Design ¢ Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 





YULE, STICKLEN, JORDAN & McNEE 
ngineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrica! 
23rd and Markets 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 Nerth High St. 

Columbus, Ohio 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Surveys @ Design ¢ Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and Foreign 
607 Washington St., Reading, Pa. 
New York « Washington 








CAPiTOL ENGINEERING 
CORPORATION 
Consulting Engineers 
Design and Surveys e Roads and Streets 
Sewer Systems e Water Works 
Planning @ Airports 
Bridges ¢ Turnpikes ¢ Dams 
Executive Offices 
Dillsburg, Pennsylvania 
Washington, D. C. Pittsburgh, Pa. 
Rochester, N. Y. Saigon, Vietnam 
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MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, All 
Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 
Jackson, Miss. 


Harrisburg, Pa. 





SPRAGUE & HENWOOD, INC. 


Foundation Investigations ¢ Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 


Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Atlanta, Georgia 





RIVA CO. 
John F. Westman 


Cc. Ww. 
Edgar P. Snow 
Highways, Bridges, Tunnels, Airports, 
Sewerage, Water Supply, Soil Tests, 
Reports, Design and Supervision 


Prov. 3, R. 1. | 





511 Westminster St. 





DUMONT-GREER ASSOCIATES 
Architects-Engineers 
Airports, Port Facilities 
Public Works Projects, 

Industrial, Urban, Agricultural 

and Rural Development 

Design and Construction Supervision 

1 Rue du Rhone Geneva, Switzerland 

TELEPHONE: 24.63.87 





WILLIAM F. GUYTON AND 
SSOCIATES 
Consulting Ground- Water Hydrologists 

Underground Water Supplies 
Investigations, Reports, Advice 

307 W. 12th St. 3301 Montrose Bivd. 

Austin 1, Texas Houston 6, Texas 

Phone: GR 7-7165 Phone: JA 2-9885 





ENGINEERS TESTING 
LABORATORY, INC. 
Soil Mechanics and Foundati 
Engineering 
Laboratory Tests 
Reports 





Soil Borings 
Foundation Analyses 


2116 Canada Dry St., a Texas 
444 North 9th Street, Baton Rouge, La. 





LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design @ Supervision 
Surveys ¢ Valuations | 
Corpus Christi e HOUSTON « Victoria 
Texas 





McCLELLAND ENGINEERS 
Soil end Foundation Consultants 


Investigation e Reports 
Supervision ¢ Borings and Tests 


2649 N. Main St. Houston 9, Texas | 





ALFRED H. GRUPPE 
Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Stee! 
Structures 
1323 N. Water Street 
Milwaukee 2, Wisconsin 





More and More Members 
of the Society 
are using this Service. 
Is Your Card Here? 


ee 
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Parkland Memorial Hospital, Dallas Texas 

Pozzolith concrete throughout. 

Arch. — Roscoe P. Dewitt; Struc. Engr. — R. L. Rolfe 

Gen. Contr. — Robert E. McKee, General Contractor, Inc. All are from Dallas. 


Top quality concrete... produced most 


advantageously with POZZOLITH 


. provides optimum air 


Although in concrete construction there are spe- 2. entrained air . . 


cial problems which are solved best through the 
use of Pozzolith, there are also many projects, 
like this modern hospital, where Pozzolith was 
employed for the important purpose of pro- 
ducing, most advantageously, uniform, top 
quality concrete. 


Concrete requirements — where difficulties are 
encountered or for day-in and day-out quality 
concrete construction — are best met with Pozzo- 
lith, because Pozzolith is key to the control of: 


1. water content . ... makes possible lowest 
water content for a given workability. 


content without sacrificing other desired 
qualities. 


3. rate of hardening . . . provides desired han- 
dling and finishing time under widely varying 
job conditions. 


Any one of our more than 100 seasoned field- 
men will be glad to demonstrate the full 
benefits of Pozzolith for your project, and to 
advise of the availability of Pozzolith Ready- 
Mixed Concrete through more than 1000 quali- 
fied producers. 


THE MASTER BUILDERS oo. 


Division of American-Marietta Company 


Cleveland 3, Ohio — Toronto 9, Ontario 


Cable Address, Mastmethod, N. Y. 





LONG LIFE 
UNDER WATER! 


The giant marine turtle, or “leatherback’’, is reputed tests are taken of each day’s run of concrete in every 
to live for 250 years. Thi8 tremendous life span is, in Lock Joint plant. This is only one of the many quality 
part, attributable to its tough, durable shell—a control measures marking every phase of the manu- 
natural protection against the rigors and constant facture of Lock Joint Pipe. 


ting of und ter life. 
ee ene ae Can you guess how many cubic yards of this high 


LOCK JOINT REINFORCED CONCRETE SUB- quality concrete were required in the production of 
AQUEOUS PIPE owes much of its unusual under- the 18,000 ft., 120 inch diameter Lock Joint Rein- 
water longevity to its “‘shell”—the dense concrete wall forced Concrete Subaqueous Pipeline for the intake 
which makes it practically ageless. To assure the of Cleveland’s water supply system? The answer can 
strongest possible concrete, periodic compressive be found in the picture above. 


R 





LOCK JOINT PIPE CO. 


East Orange, New Jersey 











Sales Offices: Chicago, Ill. » Columbia, $. C. * Denver, Col. * Detroit, Mich. * Hartford, Conn. « Kansas City, Mo. 
Pressure » Water + Sewer » REINFORCED CONCRETE PIPE «+ Culvert + Subaqueous 





